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PREFACE 


This  vork  consists  of  brief  annotations  on 
the  nature,  diagnosis  and  treatment  of  some 
of  the  diseases  of  the  genito-urinary  organs 
that  come  within  the  province  of  surgery. 
These  informal  notes  are  designed  to  place 
before  the  profession  the  results  of  the 
writer's  own  researches  as  well  as  those  of 
other  laborers  in  the  same  field  of  science, 
hoping  that  they  may  be  of  practical  utility 
to  beginners. 
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CATHKTERS,    BOUGIK8   AND   SOUNDS 


.  In  view  of  the  very  frequent  employment  of  metal- 
lic and  non-metallic  tools  for  the  diagnosis  and  treat- 
ment of  urinilry  disonlers,  it  has  seemed  contdstent  to 
b^in  these  notes  with  such  bits  of  practical  information 
I  as  could  be  gathered  respecting  the  nature,  care,  and 
[  uses  of  these  instruments. 

2.  The  occurrence  of  retention  of  urine  was  probably 
Vthe  first  occasion  for  the  acquirement  of  some  knowledge 
t{rf  the  treatment  of  obstructed  urination.  It  is  more 
Fthan  likely  that  one  of  the  earliest  sufTcrers,  having  seen 
[others  in  the  throes  of  strangury  and  dying  in  great 
F  agony,  conceived  the  idea  of  improvising  an  instrument 
with  which  to  relieve  his  own  painfully  distended  bladder, 
and  with  that  purpose  doubtless  selected  and  suitably 
fashioned  a  straight,  smooth,  hollow  reed  and  coaxed  it 

I  into  the  urethra  farther  and  farther  until  the  urine  flowed 
freely.  Such  success  must  have  led  him  to  advise  other 
iufferers  to  follow  his  example  and  so,  for  many  ages 
Ihereafter,  the  only  catheters  were  probably  hollow  reeds 
I ^ 


mi 


IIUEHY    OF    OEXITO-IKIKAKY    OKQANS 

idaptable  vegetable  j^rotfucts.     It   does  not 
it  metallic  catheters  came  into  use  for  the 
entioii  until  after  tlie  Hippocratic  era. 
le  benefit  of  beginners,  it  may  be  well,  before 
farther,  to  premise  a  short  account  of  the 
iture,  names,  uses,  and  care  of  some  of  the 
s  employed  for  catheterism.     Of  this  history, 
sicians  need  to  learn  enough  to  be  cautious 
srtions  and  in  their  claims  to  new  inventions 
itions,  and  thus  elutie  the  literary  fangs  of 
IS  critic,  or  escape  many  acrimonious  contro- 
■f  the  nature,  names,  uses,  tind  care  of  surgi- 
lents,  the  knowledge  of  hospital  internes  is 
lent,  and  ordinarily  they  care  Uttle  for  in- 
1  the-se  particulars.     The  consequence  is  that 
l.iaiments  are  soon  cast  away  or  relegated  to 
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solid  cylinders  designed  to  dilate  tlie  urethra  or  to  sound 
for  stone.  The  original  catheters,  as  already  said,  were 
probably  straight  reeds,  and  it  must  have  been  a  very 
long  time  before  metallic  cylinders  were  thought  of; 
the  idea  of  curvature  probably  being  tlie  outcome  of 
frequent  failures  with  straight  instruments.  The  first 
authentic  accoimt  of  curved  hollow  cylinilers  was  given 
by  Celsus,  who  described  them  as  copper  pipes  of  a 
length  of  fifteen  fingers'  breadth,  and  gave  directions 
for  their  use  in  ridding  the  blatlder  of  accumulated 
urine.  Good  examples  of  these  curved  metal  tubes 
were  unearthed  from  the  ruins  of  Pompeii.* 

5.  The  word  catheter  was  employed  by  Hippocrates 
to  signify  any  kind  of  tent  for  introduction  into  fistulous 
tracts  following  wounds,  but  the  hollow  cylinder  for 
drawing  urine  from  the  bladder  Is  not  mentioned  by 
that  encyclopedic  writer;  it  was,  however,  latinised  by 
the  Romans  and  is  used  in  some  of  their  works  to  signify 
an  instrument  for  drawing  urine,  also  named  jistvia,  or 

Isjfringa,  a  pipe.  They  useii  the  word  spedUum,  which 
fe  equivalent  to  probe,  for  what  in  English  !.«  now  named 
k  sound,  and  catheter  for  the  tubular  instrument  de- 
ligned  to  empty  the  bladder.  For  probe,  the  Spanish 
■ee  the  word  tienta  from  tentare,  to  search  into.  Cathe- 
fer  literally  means  a  thing  to  let  down  or  put  in,  from 

*A  kind  friend  purchased,  at  Naples,  and  ^ave  to  the  writer,  an 
excellent  replica  of  one  of  Ihe  curved  Pompeuan  copper  or  bronw 
cathetera.  It  shows  the  sigmoid  figure  (adopted  by  Felil  (wo  cen- 
turies ago);  the  sinele  eye  appears  to  be  rectangular  and  is  two 
millimelera  in  breadth,  six  milluneterB  in  length,  b^inning  at  seven 
miUimetere  from  the  point,  along  the  inner  aspect  of  Ihe  curve  and 
nol  on  the  aideaa  is  the  catheter  eye  of  the  present  lime;  the  vesical 
exlremily,  for  a  centimeter,  is  conicalj  the  shaft  is  thirty  eenti- 
"^  '  '  length,  and  the  caliber  six  millimeters  and  a  half — equal 
of  the  English  scale. 


^^En^io 
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be  settled  on  a  proper  basis  by  duly  del^ated  persons 
represeDting  the  medical  profession  of  the  nations.  For 
the  present,  in  English,  let  it  be  understood  that  catheter 
is  intended  to  designate  an  instrument  for  drawing  fluid 
from  a  canity,  and  sound,  an  instrument  for  sounding 
and  for  dilating. 

7.  Catheters  and  other  tools  designed  for  "putting 
into"  the  urethra  and  bladder  should  be  examined  with 
reference  to  the  substances  of  which  they  are  composed, 
lo  their  form,  to  their  caUber,  to  their  cavity,  to  their 
apertures,  to  their  curvatiu^,  to  their  length,  to  the 
shape  of  their  proximal  and  distal  extremities,  and  to 
their  adaptation  to  the  particular  uses  to  which  they  are 
destined.  This  study  is  of  mueh  importance,  in  con- 
sideration of  the  fact  that  catbeterism  is  performed  so 
often  and  for  so  many  purposes  beades  drawing  ofF 
urine. 

8.  The  composition  of  catheters  has  a  long  and  in- 
teresting history  of  which,  however,  a  brief  abstract 
only  is  needed  for  the  purposes  of  this  note.  It  has 
already  been  said  that  tubes  for  drawing  urine  from  the 
bladder  were  originally  non-metaUic;  that  the  precise 
time  when  metals,  such  as  copper  or  bronze,  were  first 
employed  in  their  construction  is  unknown;  and  that 
perhaps  the  earUest  written  evidence  of  the  use  of  metaUic 
catheters  is  from  Celsus;  but  they  were  in  common  use 
before  his  time.  The  metals  afterward  employed  in  the 
fabrication  of  catheters  were  lead,  tin,  silver,  and  gold, 
and  very  recently  German  silver  and  alununum  bronze. 
The  urethral  false  routes  so  frequently  made  by  incau- 
tious catheterists  with  rigid  metaUic  cylinders  induced 
surgeons  to  devise  divers  means  to  avert  the  danger, 
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t  thinking  that  these  accidents  were  owing  more 
performer  than  to  the  instrument.  Leaden 
irs  were  used  in  the  ninth  centurj'  by  Rhazes  on 
as  he  believed,  of  their  adaptability  to  such 
might  be  suggested  by  contortions  of  the  dis- 
thra.  Later,  narrow  bands  of  silver  twisted 
were  made  into  catheters.  Of  such  material, 
|iral  catheter  of  Solingen  (1684)  covered  with 
and  the  vermicular  catheter  of  Roncalh  (1741) 
lade.  From  the  limes  of  Solingen  and  of  Roncalli 
principle  of  action  of  these  catheters  has  been 
out  by  many  surgeons,  and  nearly  all  spiral  or 
lar  instruments  have  been  described  as  new 


1  the  beginning  of  the  eleventh  centurj-,  Avicenna  - 
t  catheters  made  of  the  skins  of  different  Animals, 
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^V  10,  Of  the  soft  instruments  styled  "gum  catheters," 
^P  something  should  be  said  relating  not  only  to  their 
evolution  but  to  their  properties  and  general  characters. 
One  of  the  fii-st  hint?,  though  not  the  earliest  essay, 
emanates  from 'Herissaiit  who,  in  1763,  suggested  that 
India  rubber  dissolved  in  ether  might  be  used  with  ad- 
vantage in  the  fabrication  of  catliefers  and  bougies, 
I  and  Thedn,  of  Berlin,  carried  out  the  idea  by  coating 
Bilken  cylinders  with  an  elastic  varnish  dissolved  in 
ether.  Cazenave  gave  a  formula  of  the  varnish  for  coat- 
ing soft  catheters  bul  did  not  say  whether  it  was  ever 
employed  by  Laserre  or  by  any  of  the  other  manufact- 
urers of  8o-caUed  gum  instruments.  It  is  as  follows: 
"One  part  of  linseed  oil  boiled  with  litharge,  one  third 
of  a  part  of  suceinuin.  one  fourth  of  a  part  of  oil  of  tur- 
pentine, and  one  twentieth  of  a  part  of  India  rubber." 
In  1779,  Bernard,  a  jeweler  of  Paris,  presented  to  the 
Academy  of  Surgery  soft,  flexible  catheters  and  bougies 
made  by  him  with  the  object  of  substituting  them  for 

I  metallic   and   wax   instruments.     These   catheters  and 
bougies  were  then  called  gum-elastic  instruments,  and 
are  still  styled  in  France  hislruvienls  en  gomme,  but  it 
was  soon  a-scertained  that  no  India  rubber  entered  into 
their  composition.    They  wePe  made  of  a  silk  fabric 
Coated  with  boiled  linseed  oil,  and  drietl  and  polished. 
Dr.  Pickel,  of  Wurzburg  (1785),  publislied  the  following 
formula  for  making  the  varnish  of  the  so-called  gum 
instnmients:    "One  part  of  melted  succinum,  one  part 
of    oil  of    turpentine,  and    three  i>art8  of    common 
^^  cabinet-maker's  varnish  which  coasists  of  linseed  oil 
^Hb  boiled  with  white  litharge,  subcarbonate  of  lead,  red 
^^■oxide  of  lead,  or  sugar  of  lead."    This  mixture  was 
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oat  catheters  or  bougies  of  silk  fabric.  After 
li  coats   the  iiistrunieiits   were  dried  in  an 

temperature  of  70°  F.  for  twelve  hours  and 
heti  with  pumice.     It  afterward  received  from 

eighteen  more  coatings  and  was  dried  and 
ished  with  tripoh.  This  process  has  since  been 
ino(ii(ied,  simphfied,  and  improved;  some  of 
■3  using  entirely  different  coatings,  several  of 
itained  none  of  the  substances  mentioned  in 
)rmula.  The  exact  nature  of  the  divers  proc- 
itheler  and  bougie  making  now  employed  in 
ermany,  England,  and  America,  is  not  known, 
Lch  manufacturer  has  secrets  of  his  own  in  the 
aiding  the  cylimiers,  in  the  composition  of  the 
ir  coating  the  braid  and  in  the  manner  of  ita  ap- 
n  the  method  of  poHshing.and  in  the  time  con- 

tiie  perfection  of  the  producis  of  iiis  indiLstry. 

^H  times 
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.  Trials  with  divers  kinds  of  flexible  web  catheten), 
»ted  with  ordinary  care,  have  given  results  worth 
recording.  Lisle-thread  and  "silken-linen"  catheters, 
after  being  used  fifteen  or  twenty  times,  often  show 
many  transverse  cracks  close  together  in  a  space  ex- 
tending from  eight  to  twelve  centimeters  from  the  eye, 
and  are  thereby  rendered  unfit  for  further  use;  whilst 
in  many  instances  good  silk  catheters  used  several  times 
every  day  were  free  from  cracks  and  in  good  condition 
after  having  been  used  two  and  even  three  hundred 

I  times.    Phy^cians  and  patients  will  find  it  to  their  ad- 

intage  to  decline  purchasing  any  but  the  best  silk-web 

atheters;  for  though  the  first  cost  is  nearly  double  that 

'  of  the  others,  they  are  so  much  more  durable  than  the 
Lisle-thread  or  "silken-linen"  instruments  that  in  the 
end  they  are  the  cheapest  and  least  liable  to  break, 
while  they  can,  without  injury,  be  readily  disinfected 
by  means  of  formaldehytle  vajror.  It  should  be  noted 
that  nearly  all  web-catheters  harden  when  kept  idle 
for  a  long  time,  and  are  to  be  cast  away  as  soon  aa  they 
lose  their  suppleness,  for  it  is  then  that  they  are  most 

I  liable  to  break  during  introduction  or  withdrawal.  For 
bse  in  warm  climates  a  special  coating  is  given  to  cathe- 
ters and  bougies;  otherwise,  they  stick  together  firmly 
■Dd  are  thus  spoiled,  even  when  dusted  with  talc. 
[  14.  The  sdlk-web  and  the  India-rubber  catheters  have 
replaced  very  advantageously  the  metallic  for  drawing 
off  urine,  and  few  physicians  think  themselves  warranted 
in  using  for  that  purpose  instruments  of  metal  or  of  any 
other  rigid  substance,  except  in  certain  conditions  of 

K urethra  requiring  catheterism  upon  a  conductor,  or 
ases  of  fal.'*  routes  relievable  by  Mercier's  invagi- 
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theter.    The  so-calleii  prostatic  (silver)  catheter, 
iraordiiiary  curve  anti  length,, is  a  thing  of  the 
ich— with  all  due  respect  ami  veneration  to  Sir 
n— seems  &s  if  it  had  been  intendeti  for  a  ure- 
^rator  and  prostatic  plough,  although,  in  good 
t  has  often  parsed  into  the  l)ladder  without  caus- 
lus  injury.     The  ordinary  curverl,  elbowed,  and 
1  bowed   web-catheters,    which   average   tliirty- 
imeters  in  length,  answer  well  for  drawing  urine 
of  the  very  largest  prostates:   it  may  therefore 
in  aU  fairness  that  the  so-called  prostatic  web- 
of  exaggerated    curve   is   unnecessary  if   not 
lan  useless.    The  \iTiter  has  never  seen  a  single 
ich  he  could  think  required  the  use  of  such  an 
y  and  unhandy  instrument. 
U  sorts  of   fanciful   catheters  of  silk,   ramie, 
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thick    wails    without    material   interference    with    the 
needed  caliber  of  its  lumen. 

16,  The  properties  of  good  web-catheters  may  be 
stated  as  follows:  These  iDstruments  are  thoroughly, 
but  not  too  thickly,  coated  with  varnish  inside  as  well 
as  outside,  and  are  highly  polished ;  the  varnish  is  pUable, 
not  apt  to  crack  for  a  long  time,  and  resists  the  action 
of  moist  heat  up  to  the  boiling  point*  in  length,  they 
need  not  exceed  thirty-three  centimeters;  they  vary 
in  diameter  from  three  to  nine  millimeters;  the  distal 
extremity  of  their  single  oval  eye  is  one  centimeter 
from  the  point  which  is  smooth  and  roundeti;  this  eye, 
in  ciured.t  elbowed,  and  double-elbowed  catheters,  is 
generally  lateral,  but  in  some  of  these  instruments  the 
eye  is  superior  and  corresponds  to  the  concavity  of  the 
bend,  and  in  other  cases  the  eye  is  omitted,  the  catheter 
being  open  at  both  ends,  or,  in  addition  to  the  eye,  the 
vesical  end  is  left  open  for  catheterism  upon  a  whale- 
bone conductor.  The  better  qualities  of  web-catheters 
are  firm,  but  pliable,  never  rigid;  from  the  proximal  to 
the  distal  extremity;  rigid  web-catheters  are  dangerous 
instruments,  Uable  to  fracture  or  to  cause  false  routes 
in  the  deeper  regions  of  the  urethra.  The  fomi  of  the 
vesical  end  of  catheters  must  be  in  accord  with  its  in- 
tended uses;  straight  web-catheters  are  not  so  safely  or 
eBa\y  introduced  into  the  bladder  as  the  curved,  el- 

*Eaiiv  in  1809  were  revived  the  translucent  cstbetere  which, 
■kbout  fifteen  ye&ta  before,  had  but  a  ahart  vo^e  on  acrount  of 
their  etiaiy  Btripped  thick  coating  of  collodium.  The  new  vamitih, 
used  in  a  compare tivelv  thin  layer,  is  far  superior  and  pminlaeB 
much  belter  reaiilts.  Another  eloatic  varnish,  the  "pegamoid," 
of  secret  composition,  has  been  suggested  (or  coating  calhelera. 

tit  was  Sir  TOdward  Home  who  first  suggested  that  the  tiamie 

of  web-catheters  t>e  braided  upon  n  curved  stylet,  in  order  to  oblain 

*hich  will  always  inaintaii   '""  " 
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double-elbowed.  The  tensile  strength  of  the 
ualities  of  web-catheters  was  ascert&ined  by 
,  to  be  as  followe:  That  of  an  English  "com- 
latheter  was  forty-two  pounds;  that  of  an 
'commercial"  catheter  was  fifty-four  pounds; 

American  Lisle-thread  catheter  was  fifty-six 
lat  of  an  American  silken-linen  catheter  was 
(is;  and  that  of  an  EngUsh  silk-web  cathetei 
-five  pounds.     An  American  silk-web  cathe- 

quality  was  then  tested  to  one  hundred  and 
infls  without  breaking,  but  the  varnish  was 
ff  at  each  end.  The  French  manufacturers 
!  produced  very  much  better  qualities  of 
han  those  formerly  in  use.  The  new  catheters 
id  pfiable,  their  varnish  seldom  cracks  and 
ing  as  well  as  dry  heat.  Among  them  is  a 
d  catheter  devised   by   Bartrina  for  special 
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there  would  be  no  irregular  uplifting  of  the  surface  and 
no  scaling. 

18.  The  American  "commercial"  catheters  have  lately 
been  much  improved  in  several  particulars;  they  are 
smooth,  soft,  and  pliable,  and  may  be  found  very  useful 
in  hospital  as  well  as  in  private  practice.  Their  cost  is 
Uttle  compared  to  that  of  the  higher  grades.  A  catheter 
of  this  kind  may  be  used  for  a  single  day  and  thrown 
away,  or  may  be  repeatedly  boiled  without  serious  in- 
jury and  used  as  long  as  the  surface  retains  its  smooth- 
ness. These  improved  instruments  are  known  as  "ten- 
cent  catheters." 

19.  No  catheter  whose  surface  is  fissured  or  other- 
wise roughened  shouhi  be  passed  into  the  urethra,  be- 
cause it  would  not  only  irritate  the  urethra  but  perhaps 
convey  therein  septic  germs.  Therefore,  for  general  use 
it  is  best  and  most  economic  to  be  supplied  with  the 
highest  grade  of  silk-web  catheters  since,  with  proper 
care,  they  retain  their  smoothness  and  suppleness  so 
much  longer  than  the  lower  grades  of  instruments. 
After  having  used  an  American  silk-web  catheter  three 
hundreil  times,  its  surface  was  found  as  smooth  as  in  the 
beginning.  It  was  then  retire<l  from  active  ser\ice  to 
be  preservetl  as  an  illustration  of  the  excellence  of  home 
manufacture.  Another  similar  catheter,  of  American 
make,  was  used  twelve  hundred  times  by  a  patient,  and 
was  set  aside  only  becaase  its  surface  had  become  ir- 
regular, although  it  was  not  cracked. 

20.  Web  and  rubber  catheters  are  much  injured  by 
fats  of  all  kinds,  by  glycerin,  by  sahva,  and  by  vaseUne 
which,  however,  seems  to  be  the  least  hurtful  of  these 
lubricants.    If  used  at  all,  it  should  be  in  the  smallest 
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jiist  enough  to  thinly  coat  the  catheter, 
icians  reject  not  only  the  falJy  but  ail  other 

anfl  think  it  sufficient  lo  moisten  the  cathe- 
irm  water.  More  soft  cathelers  are  ilestroyed 
■essive  use  of  fatty  substances  than  by  any 
ij'  other  abuses  to  which  they  are  subjected, 
there  Is  need  of  a  lubricant  which  shall  not 
ip  to  the  urethra,  and  which  shall  contain  no 

free  alkaU  to  deteriorate  the  varnish  of  wol)- 
Lnd  soften  those  of  India  rubber.  After  ex- 
Fferent  fiubslances  it  was  thought  that  a  wat«ry 

white  soap,  deprived  of  its  glycerin  and  free 
1  the  introduction  of  tincture  of  quillaja,  to 
ty  to  its  viscidity,  would  be  likely  to  answer 
c.  Although  its  early  trials  gave  some  satis- 
e  formula  was  modified  some  years  after  its 
1  in  1893.    The  second  formula.  pubUshed  in 
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keep  in  a  covered  vessel  until  all  air  bubbles  have  van- 
ished. The  result  is  an  opalescent  slimy  substance,  of 
the  consistence  of  honey,  which  shouki  be  put  up  at 
once  in  sixty  gramme  collapsible  tubes  duly  sterilised. 
The  chondrus  crispus  is  substituted  for  the  quillaja  of 
the  original  formula  because  of  the  objectionable  quan- 
tity of  alcohol  in  the  tincture,  and  because  quillaja 
decoction,  which  was  trietl,  imparts  to  the  mixture  a 
dirty  pinkish  tint,  whereas  the  chondrus  crispus  mucilage 
is  colorless.  The  Cetraria  IxUindica  was  tested  repeat- 
edly and  found  unsuitable.  This  saponic  lubricant,  in 
its  present  form,  is  sufficiently  viscid,  adheres  well  to 
the  surface  of  all  instruments,  does  not  lump,  and  is  not 
unduly  irritating  to  the  mucous  nienibraflcs  of  the 
urinary  passages.  The  same  quantity  of  chloral  hy- 
drate, or  half  (he  quantity  of  chlorofonn  may  be  used 
istead  of  the  forhialin,  since  it  is  intended  solely  as  a 
fervative  of  the  mucilage. 

22.  All  web-cathet€r9  shoultl  be  kept  at  full  length, 
i  never  coiled,  otherwise  the  varnish  will  surely  soon 
ick.- 

23.  Web-cathet«rB  should  be  loosely  wrapped  in  dry, 
ntiseptic  gauze  and  preserved  in  tightly  closed  metal 

8  until  wanted  for  use. 

24.  Before  using  a  web-catheter,  it  should  be  ster- 
ilised in  formaldehyde  vapor  and  be  momentarily  im- 
mersed in  a  warm,  antiseptic  solution  to  prevent  cracking 

f  the  varnish,  particularly  during  cold  weather. 
^  25.  After  using  a  web-catheter,   it  sliould  be  well 
(bed  by  forcing  a  stream  of  pure  water  through  the 
Ktrument  which  should  then  be  dipped  into  the  anti- 
iptic  solution,  thoroughly  dried,  wrapped  in  antiseptic 


«^i*V.- 


iii«i  appearance 
the  instruments  should  be  cas 

27.  India-rubber   catheters 
length,  never  coiled,  and  shou 
antiseptic  gauze  and  preserved  i 
tubes,  because  exposure  to  the  ai 
which  causes  the  instruments  to 

28.  Before  using  a  rubber  » 
sterilised  in  formaldehyde  vai 
dipped  into  a  warm,  antiseptic 

29.  Rubber  catheters  become 
years,  *  and  sooner  if  unused  ani 
But  when  daily  lubricated  with 
more  than  three  or  four  weeks,  th( 
become  so  soft  as  to  be  liable  to 
their  withdrawal  from  the  bladder 
of  such  deteriorated  rubber  thus 
bladder. 

30.  India-rubber  or  caoutchouc 
than  forty  years  ago,  were  little  ei 
1873.    Tlio  «--- 
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provemente  in  their  construction  were  afterward  made, 
and  the  first  notice  in  this  country  of  the  improved 
catheters  was  given  in  1873  by  the  late  Dr.  John  D. 
Jackson,  of  Kentucky.    The  highly  pohshed  soft  viil- 
cani^d  caoutchouc  instruments  brought  from  France 
by  Dr.  Jackson  were  styled  N^Iaton  catheters  and  were 
made  in  Paris  by  Jaques.     Although  they  were  im- 
proved in  New  York  and  Boston,  attention  was  directed 
to  certain  liefects  in  the  improved  catheters ;  for  instance, 
the  ample  lumen  was  at  the  expen.se  of  the  walls  which 
were  so  thin  as  to  make  the  instruments  too  flimsy  for 
easy  introduction  into  the  urethra  and  bladder;    the 
broad,  oblong  eye,*  wilh  sharp  edges,  was  two  centi- 
meters from  the  point,  so  that,  during  introduction,  the 
instrument  doubled  up  on  itself  at  the  mitklle  of  the  eye. 
'On  these  accounts  a  catheter,  with  countersunk  eye  and 
lunt  edges  not  more  than  six  millimeters  from  the  point, 
produced  under  the  name  of  the  "velvet^yed" 
theter.  which  has  replaced  the  other  rubber  instru- 
lenta.     When  the  vulcanisetl  rubber  used  in  the  fabri- 
ition  of  catheters  contains  an  excess  of  vulcanising 
material,  it  very  soon  hariiens  and  becomerS  brittle,  hence 
the  frequent  fracture  of  these  instruments  in  the  ure- 
tKra  and- bladder;   and  when  the  materials  are  insnffi- 
dent  the  catheters  swell  and  lengthen  after  being  useii 
a  short  time. 
31,  Bougie,  candela,  cnndelula,  candelelta,  virga  ccrea; 
the  names  by  which  a  eyiindric  instrument  for 
icture  dilatation  ha.s  long  been  known  among  Latin 
kUons.    The  term  bougie  is  one  of  the  many  examples 

*MulIi|de  eyea  in  cnthet-erH  of  a.li  UirKls  hai-e  long  xinve  been 
cftrded  for  wdl-knnwn  reasons.  Even  Ino-eyetJ  calhelere  art 
V  wnonj;  the  curionties  of  the  sui^col  uraen^. 


^.   .juiii  upon  the  decli 
mouth  of  the  A(kise  River  one 
miles  east  of  Algiers.     The  pr 
ruins  of  the  ancient  settlemen 
the  Vandals  in  the  fifth  centu 
year  708,  was  under  the  domina 
and  then  followed  the  fortunes  of 
owing  its  name  Bijiyah  to  the 
(1068);  En-Nacer,  the  founder  c 
tried  in  vain  to  give  it  his  name. 
Bugia,*  probably  by  the  Spanisi 
and  retained  possession  until  155S 
into  the  dominion  of  the  Dey  of 
was  occupied  by  the  French  who 
many  centuries  it  had  been  a  th 
time  a  safe  harbor  for  Algerine  pirg 
by  the  Spaniards)  and  a  trading  s 
and  wax,  brought  from  the  interior 
wax  and  candles  of  the  town  of  E 
ued  in  the  markets  of  southern 
in  those  of  France.    The  populfi 
prone  to  abbreviate  regardless  ^^ 
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for  Bougie-wax  candles,  wax  bougies,  then  suppressing 
the  wax  and  naming  all  kinds  of  candles  bougies,  and 
finally  giving  the  name  of  bougies  to  all  cylindric  ure- 
thral instruments,  whether  o(  wax  or  of  other  sub- 
stances. The  word  has  been  so  long  used  in  medical 
language  that  it  would  now  be  unwise  to  substitute  any 
new  name  for  bougie,  inexpressive  as  it  is  of  the  uses  for 
which  it  is  intended.  This  term  bougie  will  continue  to 
be  employed  to  signify  an  instrument' for  exploring  or  for 
dilating  some  of  the  excretory  ducts  of  the  body  until  the 
right  term  is  coined  by  properly  constituted  authority. 
32.  The  time  of  the  invention  of  instruments  now 
styled  urethral  bougies  can  scarcely  be  fixed  with  cer- 
tainty. The  following  are  the  only  sources  of  infor- 
mation which  have  been  accessible  to  the  writer:  An- 
drea Lacima  (1551),  a  Spanish  physician,  thought  that 
bouses  were  invented  by  Philippe,  an  itinerant  Por- 
tugese charlatan,  who  communicated  to  him  his  mode 
of  producing  them.  They  were  made  of  wax,  with  a 
central  longitudinal  wick,  and  were  then  introduced  as 
far  as  the  bladder  for  the  diagnosis  and  treatment  of 
"caruncles  or  carnosities."  The  point  in  the  bougie 
where  a  "caruncle"  or  a  "camosity"  was  supposed  to 
have  left  an  impression  was  further  excavated  or  the 
caliber  of  the  bougie,  at  that  spot,  was  lessened  by 
pressure  or  by  rotation  between  two  hard  bodies,  and 
this  space  filled  with  an  unguent  in  which  entered  ace- 
tate of  copper,  yellow  sulphide  of  mercury,  vitriol, 
alum,  vinegar,  litharge,  etc.  The  bougie,  thus  prepared, 
was  introduced  into  the  urethra  so  that  the  medicated 
part  acted  upon  the  "caruncle."  Amatus  Lusitanus 
(1554),  a  Portugese  physician,  said  it  was  he  who,  during 


Lusea  the  ungiient  and  bougies  as  ej 
ever,  this  unguent  and  its  uses  w( 
sixth  century  by  Alexander  of  Trail 
for  urethral  exploration,  stems  of  i 
fennel ;  also  leaden  cylinders  which  h 
as  far  as  the  bladder.    By  other  phyt 
cylinders  were  rubbed  with  mercur 
them  so  brittle  that  the  process  wa 
Petronius,  Par^,  and  many  other  phyj 
made  use  of  the  unguent,  more  or  le 
component  elements,  and  of  the  seve 
eating  them  with  the  object  of  destro 
titious   "caruncles   and   camosities/' 
Italian  charlatan,   treated  Charles  I. 
urethral  **camosities";    employing  b 
with  an  "escharotic  ointment."     In 
bougies,"  Jourdan  said  that  they  wer 
dric,  but  that  Francisco  Diaz  sugge 
pointed  triangular  form  in  order  that 
easily  pass  beyond  the  "  camosities." 
early  link  in  the  evolution  of  conic« 
after  the  time  of  Din-'  ^-^-^  ' 
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use  of  medicated  toiigies  and  publishwl  many  "cures," 
but  some  of  his  contcniporaries,  better  instructed,  soon 
showed  that  his  good  results  were  due  to  the  inechanical 
dilatation  effected  by  the  bougies  rather  than  to  any 
medicinal  action  of  the  substances  which  entered  into 
their  composition*  It  was  not  until  the  time  of 
Thedn  and  Bernard,  in  the  eighteenth  century,  that  olas- 
tic  bougies  were  made  for  the  purpose  of  dilating  ure- 
thral strictures,  and  these  bougies  have  ever  since 
been  undergoing  improvements  in  construction  and 
form  from  the  hollow  cylinder  to  the  solid,  from  the 
straight  to  the  elbowed,  and  from  the  conical  to  the 
olive-tipped. 

33.  Whalebone  bougiea  were  used  in  France  and  in 
America  early  in  the  nineteenth  century.  Doctor  Ho- 
ratio G.  Jameson,  of  Baltimore,' spoke  well  of  the  utility 
of  such  boupes,  "the  size  of  a  small  knitting  needle," 
in  the  treatment  of  urethral  stricturc8.t  Whalebone 
bougies  as  now  used  are  of  two  kinds:  those  with  olivary 
point  and  elbowed,  about  one  millimeter  in  diameter, 
to  serve  as  conductors  for  tunnelled  sounds;  and  those 
for  dilatation  of  very  narrow  strictures,  also  elbowed  and 
olive-pointed,  are  not  over  one  millimeter  for  the  first 
five  or  six  centimeters,  thence  increasing  gradually  in 
diameter  so  that  at  nine  or  ten  centimeters  they  are 
equal  respectively  to  No.  2,  3,  4,  5,  6,  and  7  of  the 
English  scale;  the  set  comprising  six  bougies.  All 
whalebone  bougies  require  to  be  thinly  coated  with 
carbohsed  petrolatum  and   preserved   in   metal   tubes, 
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those,  made  of  catgut,  rec« 
Dublin,  in  the  eighteenth 
root,  of  slippery-elm  bark, 
qu6) ;  of  the  oedalic  bougies 
dilators  of  Ducamp  and  of  A 
gies  of  Benjamin  Bell  (1793 
of  Ducamp's  wax-tipped  bou 
of  strictures,  and  of  Bigelow' 
the  same  pmpose;    of  Civia 
Charles  Bell's  "baU  probes"  f 
thral  strictures;    of  Leroy  d 
boule;    of  Olioli's  urethral  ste 
metallic  bulbous  bougies  of  Oti 

35.  Sounds  are  of  two  sorts;  ( 
der  for  stone,  the  other  for  dila 

36.  The  soimds  for  bladde 
steel  cylinders  or  hollow  silver 
ders,  all  sometimes  styled  sto 
named- are  of  short  curve,  net 
represented  in  Mercier's  recta 
used  to  explore  the  prostate, 
almost  as  rectiinm-i— 
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I  length  of  the  searcher  being  about  thirty-five  centi- 
meters. 
37.  The  sounds  for  stricture  dilatation  are  ordinarily 
of  smoothly  pohshed  steel ;  a  few  have  lately  been  made 
of  aluminum  bronze.    These  metallic  sounds  are  not 
r^arded  with  favor  by  some  surgeons  who,  for  dilating 
strictured  urethrie,  prefer  to  use  flexible  web-bougies. 
However,  the  majority,  at  least  in  this  country,  employ 
the  steel  sound  after  ililatation  has  been  effected  by  soft 
bougies  up  to  No.  7  or  8  of  the  Enghsh  scale.    The  set 
^H  of  steel  sounds  used  by  the  writer  consists  of  twelve 
^K  numbers,  from  5  to  10.5  millimeters  in  diameter,  corre- 
^^Psponding  to  No.  7  to  No,  18  of  the  English  scale.    Any 
urethral  sound  or  catheter  may  be  perforated  longi- 
tudinally at  its  vesical  extremity  for  use  with  a  conduc- 
tor, but  a  special  instrument  known  as  the  tunnelled 
Bound  was  devised  by  the  writer  for  the  dilatation  atul 
divulsion  of  narrow  strictures,  especially  those  conipli- 
^^  cated  with  false  routes. 

^^L     38,  Curvatures  of  different  degrees  have  been  given 
^^■to  metallic  catheters  ami  sounds  from  the  Celsian  to  the 
^^■present  time.    Although  both  Franco  and  Parf  had 
realised  the  importance  of  curving  rigid  catheters  con- 
formably to  the  natural  incurvation  of   the  urethra, 
^H  their  excellent  precept  that  to  sound  with  facility  and 
^B  little  pain,  the  bend  of  the  instrument  should  be  as  nearly 
^V  as  possible  e<4Ual  to  the  curve  of  the  urethra,  was  not 
enforced  until  more  than  a  century  later,  when  Jean 
Louis  Petit  gave  it  the  sanction  which  his  great  authority 
conferred  in  questions  relating  to  surgery.     The  sigmoid 

Ktheter  which  he  devised  for  the  purpose  of  easy  souufi- 
;,  was  similar  in  form  to  that  unearthed  at  Pompeii 


.*  ,»iui  a  curve  equal  to  one  fouri 

of  a  circle  eight  centimeters  in  diai 
afterward,  the  late  Sir  Henry  Thoi 
Mr.  Briggs  in  making  measurement 
the  cadaver,  found  its  curve  to  avera 
circumference  of  a  circle  of  the  di 
inches  and  a  quarter,''  the  axis  of  the  c 
to  the  center  of  the  pubic  symphisis, 
curve  of  his  soimds  to  this  average, 
and  Thompson  curves  are  those  whicl 
the  present  purposes. 

39.  Besides  the  correction  of  their  cui 
are  given  a  moderate  conicity,  making 
cylindric  wedges,  are  introduced  more 
less  pain  than  the  old  blunt  instrument 
is  an  old  one,  and  though  recommende 
other  masters,  it  does  not  seem  to  hav 
plied,  neither  does  it  appear  that  an 
definite  conicity  was  adopted  for  souj 
when  the  writer  devised  a  set  of  steel  soi 
in  each  is  not  more  than  four  numbers 
shaft;    the  conicity  occunvino-  f — 
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CATHETERISM   AND   ITS  ACCIDENTS 

1.  Before  taking  into  consideration  the  subject  of 
catheterism  and  its  accidents,  and  also  of  the  nature 
and  treatment  of  disorders  of  the  urinary  organs,  it  vnH 
be  proper  to  define  the  technical  terms  used  to  designate 
those  regioas  of  the  urethra  to  be  traversed  by  instru- 
ments employed  for  its  exploration  and  for  the  treat- 
ment of  its  affections.    To  subserve  these  practical  pur- 
poses the   urethral   canal,   which   averages   twenty-one 
centimeters  in  length  from  its  externtd  to  it*  internal 
orifice,  may  tie  arbitrarily  divided  into  six  regions,  as 
follows:  the  balanic  region,  which  begins  at  the  externa! 
J  meatus  and  ends  at  the  base  of  the  glans  penis;  the  phal- 
I  Jic  region,  which  begins  at  the  base  of  the  glans  penis 
and  ends  at  the  peno-scrotal  junction  of  the  urethra 
[  which  is  one  of  its  specially  vuhierable  points,  by  in- 
I  Btniments  incautiously  used;    the  scrotal  region,  which 
I  18  that  part  of  the  canal  seated  between  the  peno-scrotal 
I  and  the  perineo-scrotal  junctions;   the  perineal  region, 
I  which  occupies  the  space  between  the  perineo-scrotal 
I  Junction  and  the  bullx)-membranoas  junction  which  is 
I  the  most  vulnerable  point  of  the  canal  during  careless 
I  and  violent  catheterism;  the  membranous  region,  which 
I  is  includefl  between   the  two  layers  of  the  triangular 
t  ligament,  beginning  Ijchind  the  urethral  bulb  am!  ending 
1  at  the  apex  of  the  prostate;    and  the  prostatic  region. 


_..x,     and  as  warnir 
lensts  who  have  not  acquired  the  sk 
needed  to  cope  with  difficulties  such  . 
encountered  in  the  use  of  bougies,  soun^ 
In   ordinary  circumstances,   few   mai 
simpler  and  easier  than  the  passage 
catheter  to  relieve  a  distended  bladder, 
direction  be  given  to  the  instrument's  pc 
some  other  obstacle  to  its  progress  bladd 
a  stricture  or  an  enlarged  prostate,  tl 
tribulations  begin.     He  is  baffled,  he  lot 
his  hand  and  mind  wander,  and  he  is  ol 
relative  anatomy  of  the  urinary  condui 
character  of  its  texture  which,  unfortui 
patient,  a  high  authority  had  advised  t 
to  "forget!"    Before  recovering  from  hi 
fusion  he  makes  a  desperate,  violent  onw 
sends  the  point  of  the  catheter,  perhaps 
centimeters  into  the  ambient  tissues,  to  the 
of  the  sufferer  who,  seeing  blood  issue  im 
frantically  clamors  for  relief  or  pitifully  gi 
pain  inflicted.    This  picture  is  but  «  ^'^ 
what  often  op/*"*^  '^ 


averted  by  observing  the  rules  given,  by  the  masters 
from  the  Celsian  age  to  our  time,  for  the  performance 
of  this  dehcate  operation. 

3.  The  term  catheterism  is  used  not  only  to  convey 
the  idea  of  putting  in  a  hollow  tool  for  the  rehef  of  a 
bladder  full  of  urine,  but  for  the  intro<luction  of  instru- 
ments designed  to  explore  or  to  irrigate  the  urethra  and 
bladder,  to  croish  vesical  stones,  to  dilat«  the  strictured 
urethra  or  to  remove  foreign  bodies. 

4.  A  mastery  of  the  principles  and  practice  of  cathe- 
teriam  is  essential  to  success  in  the  treatment  of  affec- 
tions of  the  urethra,  prostate,  and  bladder.  The  be- 
ginner soon  realises  that  such  mastery  is  attainable  only 
after  a  thorough  knowledge  has  been  gained  of  the 
special  and  relative  anatomy  of  the  parts  and  of  the 
nature,  properties,  and  mechanism  of  the  needed  im- 
plements; and  is  to  be  acquired  through  frequent  trial 
of  the  various  instruments,  upon  the  cadaver,  before 
venturing  to  employ  them  for  the  relief  of  sufferers. 
When  he  happens  to  examine  records  of  cases,  he  finds 
that  many  of  the  ill  results  of  urethrotomy,  cystotomy, 
and  lithotrity  had  been  due  to  clumsily  performed 
catheterism,  causing  false  routes  an*!  so  marring  or 
even  defeating  the  operation.  It  Is  then  that  he  begins 
to  appreciate  the  importance  of  early  practising  simple 
catheterism,  with  the  steel  sound,  upon  the  dead. 

5.  Of  the  divers  sorts  of  urethral  and  urethro-vesical 
,  catheterism,  only  the  exploring,  dilating,  evacuating, 
I  and  irrigating  need  now  to  be  examined.  The  impwrt- 
[  ance  of  the  subject  warrants  the  repetition  that  cathe- 
I  terism  demands  the  utmost  deliberation  and  gentleness, 
I  the  greatest    »teadiness   ani.1    lightness   of  digits,   the 
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inception  of  the  anatomy  of  the  parts,  and  the 
ise  concert  of  action  of  mind,  eye,  and  hand. 
fed  utterance  of  Civialc — dmicement  et  lenie- 
,ly  and  slowly — in  the  perfonnance  of  cathe- 
lenever  twrne  in  mind,  has  often  sen'ed  to 
'rious  injury,  which  rough  manipulation  and 
'  action  so  frequently  inflict  upon  the  urethral 
itheterisni  for  urethral  or  urethro-vesical  ex- 
as  well  as  for  dilatation  and  evacuation,  is    - 
performed   during  dorsal   decubitus   of   the 
ccaiLSO  the  standing  posture  favors  syncope, 
!se  recumbency  of  the  patient  is  much  more 
t  to  the  operator,  seated  as  he  is  by  the  suf- 
side  for  urethral,  and  by  his  right  for  vesical 
n. 

iral  exploration  for  the  detection  of  a  foreign 
f  a  inspected  calculus  impacted  in  the  canal, 
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walls;  whilst  the  detection  of  stone  may  be  achieved 
.  with  Mercier's  hollow  rectangular  instrument  whose 
I  beak  is  broad  and  flattened  laterally,  or  with  Langle- 
bert's  or  Tliompson's  searcher. 

,  Urethral  exploration  of  stricture  ir  best  made  with 
■  the  soft,  flexible,  aconi-tippfd  web-boupe,  the  penis 
being  held  between  the  middle  and  ring  fingers  of  the 
left  hand,  palm  up,  while  tht-  thumb  and  index  retract 
the  prepuce  and  part  the  lips  of  the  meatus.     A  pre- 
viously lubricated  bougie,  whose  aeorn-shaped  tip  is  as 
,  large  as  the  urethral  orifice  will  admit  without  being 
I  overstretched,  is  then  slowly  inserted  and  gently  pushed 
onward  until  it  reaches  an  impediment.    The  length  of 
the  bougie  being  known,  measurement  of  the  distal  or 
extra^urethral  part  from  the  meatus  will  give  approxi- 
mately  the  situation   of   the  stricture.     For  practical 
purposes  it  is  essential  only  to  know  if  the  stricture  be 
in  the  phallic,  scrotal  or  perineal  region  of  the  urethra. 
A  smaller  bougie,  which  just  passes  the  strictured  point, 
I  indicates  its  caliber  and,  leaving  it  in  that  position  for 
i  few  seconds  and  slowly  withdrawing  it  until  the  base 
[  of  the  acorn  reaches  the  vesical  end  of  the  obstruction, 
the  length  of  the  stricture  is  easily  ascertained  by  proper 
I  mensuration  of  that  part  of  the  shaft  of  the  instrument 
I  which  is  out  of  the  canal,    A  second  or  a  third  stricture 
f  may  be  diagnosticated  by  this  same,  or  if  need  be,  by 
h  smaller  acorn-tipped  bougies.     Metallic  bulbous  bougies 
I  cannot  be  used  with  the  same  delicacy  and  precision  as 
I  the  soft  instruments,  and  their  rigidity  is  often  a  source 
I  of  danger. 

,  Dilating  catheterism,  whose  purpose  is  the  restora- 
\  tion  of  the  urethra's  normal  caliber,  is  ordinarily  effected. 
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0  of  narrow  strictures,  free  from  complications, 
iiomentary  insertion  of  flexible  web-bougies 
ond  or  third  day,  increasing  the  sizes  until  No. 
f  the  English  scale,  shall  have  been  reached. 
i,  conical  steel  sounds  may  be  used  every  four 
ys,  and  seldom  exceeding  No.  15,  English  scale. 
:,ient3  who  live  far  away  from  the  reach  of  their 
houid  not  be  intrusted  to  pass  steel  sounds,  as  . 
not  Hkely  to  acquire  the  needed  skill,  and  are 
Ttain  to  do  serious  miscliief  to  their  urethrse. 
uld  therefore  be  taught  the  use  of  soft,  olive- 
■b-bougies  not  larger  than  No.  13  in  the  shaft. 

refrain  from  making  a  false  route  or  otherwise 
;hL'  parts  during  the  passage  of  a  metallic  in- 

in  the  urethra,  the  incur\-ation5  of  the  canal 
}  kept  constantly  in  mind;    the  first  point  of 
■ing  at  the  peno-scrotal,  and  the  second  at  the 
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routes  and  distressing  retention  of  urine,  is  one  of  the 
moat  delicate,  difficult,  and  often  perplexing  of  surgical 
procedures  requiring,  for  its  safe  and  successful  execu- 
tion, mature  experience,  skill  of  the  highest  order,  slow 
and  gentle  manipulation,  imperturbable  coolness,  ex- 
haustless  patience,  and  unrclaxing  persistence.     The 
first  step  in  this  kind  of  catheterism  is  to  lubricate  the 
urethra  by  filling  it  with  warm  olive  oil  or  with  petro- 
latum; the  next  is  to  pass  an  elbowed  capillary  whale- 
bone bougie  with  which  to  explore  the  region  of  the 
stricture  until  its  lumen  is  found,  when  the  bougie  will 
enter  the  narrowed  canal.     But  even  after  the  bougie 
has  paaaed  the  strictured  part,  its  extremity  is  liable  to 
glide  into  the  mouth  of  an  enlarged  lacuna  or  of  one  of 
the  ejaculatory  ducts,  from  which  it  must  be  disengaged, 
slightly  rotated,  and  slowly  pushed  onward,  when  at 
length  it  rt^aches  the  bladder.     This  process  sometimes 
occupies  half  an  hour  or  even  a  longer  time,     Dilata- 
tion may  then  be  made  with  a  small  conical  tunnelled 
I  steel  sound;  the  whalebone  bougie  Iwing  the  conductor 
I  for  the  sound.     The  success  of   these  steps  generally 
I  ensures  the  good  effects  of  the  subsequent  dilating  cathe- 
k  terism  and  is  almost  always  prophylactic  of  cutting 
I  operations.    When  it  happens  that  dilatation  can  not 
I  be  carried  beyond  No.  2  or  3,  then  a  web-catheter 
f  No.  2  or  5  is  introduced  and  retained  twenty-four  or 
I  forty-eight  hours,  during  which  time  the  urine  constantly 
I  trickles  away,   to  the  relief  of  the  bladder,   and   this 
"continuous  dilatation"  facilitates  the  passage  of  larger 
[bougies,  so  that  in  a  few  days  dilating  catheterism  in 
^hi^er  numbers  is  performed  with  comparative  ease. 
12.  The  foregoing  is  assuredly  the  most  optimistic 
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theterisni  in  difficult  cases.    How  often  this 
1  is  unsuccessful  and  disappointing,  partic- 
1  a  false  route  is  to  be  eluded,  those  who  have 
experience  will  testify.    The  operators  who 
jcceed"   are   to   be   congratulated  for   their 
success!     When,  after  repeated  patient  trials 
prt,  the  bladder  can  not  be  reached  by  the 
'  only  resort  is  external  perineal  division  of 
I  after  capillary  hypogastric  puncture  of  the 
il  aspiration  of  the  urine  to  afford  temporary 
se  of  great  urgency. 

Lily  frequent  and  excessive  dilating  catheter- 
■sirable,  injudicious,  irrational,  jind  harmful. 
jucnt  bruising  of  the  mucous  membrane  ex- 
-acutc  urethritis  whose  exudate  in  the  under- 
Ttivi.'  tissue  undergoes  sclerous  ilegencration, 
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urine  due  to  a  stricture,  it  is  generally  neceasary  to  begin 
by  dilating  the  stricture  rapidly,  even  to  the  extent  of 
its  divulsion,  until  a  No.  4  or  5  tunnelled  sound,  with 
the  aid  of  its  whalebone  conductor,  can  be  introduced; 
then  to  substitute  a  tunnelled  metallic  catheter  of  the 
same  size.  When,  however,  it  is  possible  to  cany 
dilatation  to  higher  numbers,  as  9  or  10,  then  a  No.  8 
web-catheter  is  inserted  and  some  of  the  urine  allowed 

Pto  escape  slowly, 
17.  Under  no  circumstances  whatsoever  should  an 
over-distended  bladder  be  emptied  precipitately;  partly 
on  account  of  the  too  sudden  removal  of  the  hydraulic 
pressure  upon  the  kidney  structure  and  partly  on  account 
of  the  liability  of  profuse  bladder  htemorrbage.  The 
same  precautions  should  be  taken  in  case  of  retention 
of  urine  from  prostatic  obstruction. 

18.  Physicians  have  often  asked — ^^^lat  is  the  best 
catheter  for  use  in  cases  of  prostatic  obstruction  to  lu-i- 
nation?    The  invariable  answer  has  been  that  any  one 

Ktheter  can  not  well  .suit  all  casts:  therefore  the  opera- 
r  should  have  a  good  supply  of  different  forms  of 
theters  adapted  to  the  divers  forms  of  prostatic  en- 
rgement.  For  example,  in  cases  of  simple  urethro- 
sical  bars  the  curved  silk-web  catheter  or  the  soft 
iiidia-rubber  catheter  is  sufficient.  But  in  cases  of 
intra-urethral  growths,  of  unilateral  projection,  of  un- 
equal enlargement  of  both  lobes,  and  of  great  supra- 
montanal  development,  Mercier's  elbowed  catheter  is 
required,  and  sometimes  the  cmtched  catheter;  whilst 
in  cases  of  much  increase  of  the  superior  isthmus  causing 

Et  depression  of  the  prostatic  sinus,  Mercier's  double- 
wed  catheter  is  the  most  useful. 
■ 
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icnt  the  size  of  catheters,  the  commonly  asked 

is — Should  they  be  small  or  large?     The  ao- 

l  that  they  should  be  neither  small  nor  large,  but 

Id  to  the  particular  urethra  to  be  catheterised. 

|eter  of  full  size  for  a  urethra  which  is  under  the 

;  in  caliber  is  entirely  too  small  for  a  urethra  of 

Irge  caliber.     A  No.  14  (English)  would  be  small 

I  large  catibered  urethra,  and  entirely  too  large  for 

I  calibtired  urethra  to  which  a  No.  7  would  be  more 

These,  however,  are  extreme  cases.    The  most 

lient  aize  for  easy  introduction  by  physician  or 

,  one  that  strikes  a  fair  average,  is  No,  9  (English) 

|n  diameter  to  -six  millimeters.     It  is  rare  to  find 

■  that  do  not  easily  admit  instruments  of  this 

larticularly  in  cases  of  stagnation  of  urine  from 

?  obstruction.    Many  patients  who  are  obHged 

cri.'ie  themselves  labor  under  the  delusion  that 
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elating  the  fact  that  vulcanised  India-rubber  undergoes 
damaging  changes  from  the  action  of  urine  and  the  in- 
jurious oxidation  from  the  air,  or  disregarding  their 
physician's  injunctions  respecting  details  in  the  use  and 
care  of  catheters,  come  to  grief  in  consequence.  Every 
one  knows  how  often  it  becomes  necessary  to  extract 
from  the  bladder  pieces  or  even  entire  India-rubber 
catheters.  But,  aade  from  these  accidents,  the  ure- 
thra is  often  greatly  irritated  by  the  rubber  catheter, 
not  on  account  of  this  material  itself,  but  of  the  care- 
lessness, boldness,  and  undue  frequency  of  its  use, 
which  come  partly  of  its  easy  introduction.  Pains- 
taking, prudent,  and  inteUigent  patients,  however,  soon 
acquire  sufScient  skill  in  the  use  of  the  rubber  or  of  any 
l«f  the  other  pliable  catheters,  and  learn  to  keep  them  in 
order,  and  when  to  throw  away  those  which  begin 
show  decay. 

21.  It  frequently  happens  that  the  physician  is  called 
Upon  to  relieve  sufferers  from  retention  of  urine  when 
ocdinary  catheterism  is  impossible  by  reason  of  false 
passages.  In  such  cases,  the  common  practice  had  been 
to  make  a  supra-pubic  puncture  with  an  ordinary  trocar 
and  insert  a  catheter  or  a  silver  tube  to  be  opened  as 
often  as  necessary  for  urination,  until  puncture  with  a 
■Very  slender  exploring  trocar  was  employed  by  Dr.  G. 
Dox,*  of  Geneva,  N.  Y.,  and  later  with  a  capillary 
kr  as  suggested  by  Dieulafoy,  whose  method  of 
puncture  followed  by  pneumatic  aspiration  is  surely 
a  valuable  surgical  acquisition  which  can  not  be  too 
ly  priced  although  it  has  been  used  with  such  undue 
[uency  and  unpardonable  carelessness,  by  the  unwary 
•Medical  Record,  June  1,  1872,  p.  220. 
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e  caused  ita  general  decriEil.  The  consequences 
fcscape  of  a  few  drops  of  stale  urine  in  the  prs- 
I  connective  tissue  during  the  incautious  with- 
I  of  the  hollow  needle,  have  been  so  disastrous 
Imber  of  cases  £is  to  deter  many  physicians  from 
ing  this  mode  of  relief  except  under  circumstances 
greatest  urgency,  so  that  in  cases  of  retention  of 
lomplicatcd  with  false  routes,  rather  than  recur 
pent  punctures  with  aspiration,  they  prefer  to 
Mercier's  invapnated  catheter  by  which,  in 
Rt  majorities  of  instances,  is  accomplished  the 
lion  of  the  distended  bladder, 
RTien  a  patient  has  long  used  the  catheter  for 
J  his  bladder,  and  the  urethra  has  suffered  from 
lisequent  irritation  followed  by  sub-acute  ure- 
nth  spasmodic  contracture  of  the  canal,  which 
I  catheterism  nainful  and  difficult,  it  beconiei 
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catheterise  himself  more  than  five  times  in  the  twenty- 
four  liours  in  case  of  prostatic  or  any  other  obstruction 
,  to  spontaneous  urination.    Another  evil  consequence  of 
frequent  evacuating  catheterism,  especially  when  un- 
\  clean  fissured  catheters  are  used,  is  sub-acute  or  even 
acute  orchitis.     Either  of  these  complications  occurs, 
in  some  patients,  as  often  as  every  three  or  four  months, 
£rst  on  one  side,  then  on  the  other,  seldom  on  both  sides 
at  the  same  time.    After  several  attacks,  the  orchitis 
becomes  chronic  and  sometimes  small  purulent  foci  are 
(  found  in  the  substance  of  one  or  both  testes.    These 
I  abscesses  generally  open  spmntaneously  and  are  rarely 
I  incised,  the  patients  objecting  untO  taught  by  experience 
J  that  early  incision  is  wise  and  proper.    After  several 
I  such  attacks  of  orchitis  the  spermatic  canals  are  oc- 
I  eluded  and  the  genetic  function  is  at  an  end. 

23.  For  irrigation  of  the  inflamed  and  for  expansion  of 
I  the  contracted  bladder,  the  catheterism  should  not  be 
■  .effected  by  rigid  or  metallic  instruments.  The  best  and 
l.safest  catheters  for  use  in  such  cases  are  those  that  are 
l^efifflly  made  to  enter  the  bladder  without  causing  undue 
1  pain  or  irritation,  as  any  of  the  several  forms  of  web- 
I  catheters  or  the  Imha-rubber  catheter  with  lateral 
I  countersunk  eye  or  that  open  only  at  the  well-rounded 
I  end.  The  double-current  catheter  should  be  abohshed, 
I  if  only  for  the  reason  that  it  does  not  accomplish  Uie 
E  deared  object  of  allowing  enough  of  the  injectei;!  material 
'  to  accumulate  for  proper  irrigation  and  for  even  slightly 
I  distending  the  viscus,  since  the  stream  enters  through 
Lone  eye  of  the  instrument  and  immediately  passes  out 
f  the  other,  and  not  more  than  four  square  centimeters 
F  the  mucous  membrane  can  be  affected  by  the  fluid. 


double-current  catheter,  to  sa} 
sary  tool.    The  substance  inj« 
which  the  particular  morbid  i 
quires.    The  injector  may  be  t 
pear-shaped  India-rubber  bag,  • 
Irrigations  for  cleansing  the  bL 
the  patient  with  the  aid  of  the  foi 
needed  for  gradual  dilatation  of 
these  UTigations  should  be  made  i 
generally  find  the  India-rubber  \ 
ment,  for,  with  it,  he  can,  by  pi 
quickly  determine  the  degree  of  j 
24.  A  few  more  words  seem  e 
the  use  of  steel  sounds  and  to  tl 
terism.    The  present  manner  of  in 
for  urethral  dilatation  is  as  fol 
standing  or  sitting  on  the  patient 
of  the  penis  laterally  between  the 
fingers,  pakn  up,  and  gives  the  org 
then,  with  the  right  hand  he  hol( 
lubricated  sound  loosely  by  the  h 
and  indp^  — ^     ' '  * 
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a  depth  o 


I 


twelve  centimeters  in  tlic 
sound  is  then  brought  from  left 
to  right  of  the  patient  to  the  methan  line  and  given  a 
perpendicular  position,  after  which  it  is  guided  by  a 
single  finger  until  it  has  reached  the  center  of  the  pubic 
arch  and,  as  it  were,  introduces  itself.  Lastly  the 
handle  is  gently  depressed  between  the  thighs,  when  the 
point  soon  enters  the  bladder.  If,  during  the  whole  of 
this  simple  process,  the  relative  anatomy  of  the  parts 
and  the  wise  watch-words  of  Civiale — slowly  and 
gently— be  kept  in  mind,  and,  if  the  hand  obey  the 
mind,  there  will  generally  be  no  untoward  effect.  The 
disasters  of  awkward  catheterisra  almost  invariably 
come  of  disregard  of  these  sage  injunctions.  However, 
some  men  of  eminence  have  advocat«il  the  rapid  and 
forcible  passage  of  the  sound  or  catheter. 

25.  The  forcetl  catheterisra  of  narrow  urethral  stric- 
tures is  said  to  have  been  employed  by  John  of  Vigo, 
Par^,  Deaault,  Boyer,  and  Roux,  and  an  attempt  was 
made  of  its  revival,  early  in  the  nineteenth  century, 
by  Matthias  Mayor,  of  Laasanne,*  whose  controversy 
on  the  subject  was  anytlung  but  creditable  to  him. 
His  irrational  analogies  and  faulty  arguments  in  defense 
of  the  method  of  treatment  of  urethral  strictures  by 
forced  catheterism  were  temperately,  ably,  and  success- 
fully refuted  by  Vidal  fde  Cassis).  Fortunately  that 
particular  mode  of  catheterism  is  now  a  thing  of  the 
,pBst,  recorded  in  sachieas  when  thinking  what  horror, 

'ad,  and  disgust  it  must  have  inspired  to  its  ■victims 
and  to  those  who  witnessed  it  at  the  heavy  hands  of  its 
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'Sw  k  ealhelrrisme  limple  el  finx,  tl  lur  If  IraiUmmt  drt  n 
euaemmlK  de  Curilhrr.fl  dm  fittiUrn  urinariet  ParMATTHiAn  M" 
Pant,  1836. 
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ocatf.     It  is  fervently  hoped  that  it  will  never 

I  the  ashes  to  whicli  it  was  reduced  by  the  facile 
the  lo^cal  Vidal.     Another  feeling  of  sadness 
lien  it  comes  to  mind  thai  force,  in  catheterisni, 
onietiiiies  used,  tliougli  involuntarily,  by  those 
ands  are  hea\'y;   hence  the  too  frequent  occur- 
Uie  urethral  false  routes  and  of  other  accidents! 
he  accidents  of  catheterisni  now  clMni  special 
n.     From  the   passage  of  instruments  for  ex- 
n  of  thi;  urethra   or   bladder,  for  drawing  off 

urine,  or  for  dilating  strictures,  more  or  less 
local  accidents  may  occur  and  be  followed  by 
institutional  disturbances,  and  these,  owing  to 
jury  inflicted  to  the  parts  during  the  operation; 

II  when  the  greatest  care  and  gentleness  are  ob- 
,n  the  handling  of  the  bougie,  sound  or  other 
■^ools^iMi^lit^ecomnl^^ 
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puncturing  the  mucous  membrane  or  even  the  spongy 
substance  and  making  artificial  channels  which  vary  in 
length  from  one  to  five  centimeters.  It  has  often  hap- 
pened that  the  instrument  has  perforated  the  urethra 
and  run  its  disastrous  course  backward  between  the 
prostate  and  rectum,  entering  that  intestine  or  making 
its  way  into  the  peritoneal  cavity.  False  routes  have 
also  been  traced  far  into  the  cavernous  substance  of  the 
penis.  In  such  cases  the  consequent  hapniorrhage  has 
been  very  profuse  and  even  fatal.  Urethral  false  routes 
are  often  multiple;  as  many  as  three,  four,  five,  or  six 
have  been  seen  from  the  phallic  to  the  mcmbrano 
proBtatic  repon.  In  all  such  cases  catheterism  is  ex- 
tremely difficult  even  in  practised  hands. 

28,  Careless,  violent,  or  unduly  fre(|uent  catheterism, 
particularly  when  performed  with  infected  instruments, 
has  caused  distressing  urethritis  and  cystitis  lasting  many 
months,  and  has  excited  acute  prostatitis,  gonecystitis, 
and  painful  orchitis  terminating  sometimes  in  suppura- 
tion or  even  in  destruction  of  the  organ. 

29,  Of  the  constitutional  disturbances  consequent 
upon  urinary  affections  or  upon  explorations  or  other 
operations  performed  on  the  urethra  or  bladder,  that  of 
shock  to  Ihe  nervous  system  is  not  to  be  minimised, 
although  in  the  majority  of  instances  it  is  not  great  and 
is  of  short  duration,  but  occasionally  it  is  so  alarming  as 
to  demand  the  closest  attention  and  medication  for 
many  hours  after  its  occurrence. 

30,  The  condition  commonly  styled  urinary,  urethral, 
or  catheter  fever,  is  worthy  of  -special  notation:  first, 
because  the  younger  generations  of  physicians  of  this 
twentieth  century  might  like  to  know  how  the  subject 
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during  the  third  quarter  of  the  nineteenth 
1(1  .second,  because  they  might  be  interested 
ng  the  conceptions  of  physicians  of  the  two 
garding  the  nature  and  management  of  these 
lal  disorders. 

/iGvra  expressed  in  1872,  on  the  nature  and 
af  urethral  fever  due  to  catheterism  or  to 
tions  on  the  urinary  organs,  are  as  follows: 
iral   fever,  also   called  catheter  fever  and 
.■r,  manifested  by  rigors  with  febrile  reaction 
followed  by  suppression  of  urine,  and  by 
was  then  regarded  as  being  "due  to  shock" 

by  the  sympathetic  nervous  system  and 
on  the  blood  vascular  system." 

well  known,  however,  that  this  fever  does 
^-a-ses  of  the  urinary  organs  before  any  in- 
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a  man  between  forty  and  fifty  years  old,  "apparently 
much  broken  down  in  health.  ,  .  .  There  was  a  false 
passage  in  the  urethra;  the  first  catheterism  failed  but 
the  second,  though  difficult,  was  successful  with  No.  6 
or  7  catheter.  No  undue  \-iolence  was  used,  and  very 
little  pain  inflicted.  There  was  no  hsemorrhage  or 
anything  to  indicate  a  new  urethral  lesion  except  the 
pre-existing  false  passage,  but  almost  immediately  after 
the  entrance  of  the  catheter  in  the  bladder  the  patient 
was  overcome  by  a  severe  rigor,  passeti  into  a  state  of 
profound  syncope  and  diet!  in  a  few  minutes.  No  ex- 
amination of  the  body  could  be  obtained,  but  the  ex- 
istence of  a  fatty  heart  was  suspected."  The  second  was 
'ft  case  of  long  and  narrow  stricture  of  the  phallic  region, 
"which  had  l>een  grafiually  dilated  to  No.  4.  On  the 
first  day  a  small  probe  only  could  be  passed  and  left  in 
position  for  half  an  hour.  On  the  third  or  fourth  day 
Nos.  1  and  2  metallic  sounds  were  tried  without  success, 
and  a  fine,  probe-pointed  bougie  was  inserted  and  re- 
tuned  ten  minutes,  and  two  minims  of  Fleming's  tinc- 
ture of  aconite  administered.  At  the  next  dtting  Nos. 
J  and  1  were  passed  through  the  stricture,  and  then  a 
fine,  catgut  bougie,  left  in  for  one  hour.  The  stricture 
was  further  dilated  chiefly  by  catgut  bougies  until  the 
fatal  day  when  a  No.  4  metallic  instrument  was  easily 
carried  through  the  stricture  and,  for  the  first  time. 
entered  the  bladder.  It  was  withdrawn  in  about  ten 
minutes  and  was  followed  by  a  stream  of  luine  but  no 
blood.  The  customary  dose  of  aconite  tincture  was 
^ven  to  the  patient.  In  the  course  of  half  an  hour  he 
vomited  his  dinner  and  soon  had  a  chill  and  another 
in  two  hours,  and  continueil  to  retch,     Brandv  and 
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with  two  mininis  of  tincture  of  aconite  was  given, 
m  rejected,  and  no  drink  was  afterward  tolerated. 
iplained  of  pain  in  tlie  loins  and  bladder,  his  pulse 
'  (juiik  and  weak,  and  despite  all  that  was  done, 
1  six  hours  and  a  half  after  the  last  catheterisra. 

postrrnortem  examination  tlie  internal  organs 
I  found  to  be  in  a  normal  state  except  the  kid- 
hich   were  shghtly   congested  and   from   whose 

turbid  urine  escaped  on  pressure,   but  beyond 

renal  disease  was  detected.  The  bla<ider  con- 
about  half  an  ounce  of  thick,  muddy  urine,  and 
:ihallic  region  of  the  urethra,  at  about  five  centj- 

from  the  meatus,  was  a  long,  narrow  stricture.. 
jry  whatsoever  had  been  done  to  the  urethral 

'ase-sof  asimilarnftture  to  those  relatetl  above  are 

CATHETEEI8M    AND    ITS    ACCIDENTS 


esting  account  of  a  case  of  this  kind,  but  without  satis- 
factorily accounting  for  the  exact  pathic  condition  that 
could  cause  such  sudden  death,  and  said:  "I  have  seen 
one  case  of  old-standing  anil  narrow  stricture,  in  which 
death  was  thus  caused  within  fifty-four  hours  of  the  p 
ing  of  an  instrument,  the  same  that  had  been  habitually 
employed  on  at  least  a  hundred  occasions  before;  no 
damage  whatever  having  been  inflicted  by  it  upon  the 
urethra,  as  verifieii  by  several  careful  observers  on  close 
post-mortem  examination  of  the  parts.  Rigors  and 
vomiting  commenced  about  an  hour  after  the  catheter- 
ism,  and  not  anotlier  ounce  of  urine  was  secreted  from 
that  time  until  death.  The  kidneys  were  congested  to 
an  extraordinary  degree,  and  their  substance  was  so  soft" 
and  friable  an  to  give  way  under  gentle  pressure.  \'ery 
rapid  changes  had  e^ndently  taken  place  in  these  organs, 
but  no  signs  whatever  of  inflammation  existed  in  any 
other  part  of  the  urinary  apparatus," 

37.  The  much  dreaded  fulminating  urethral  fever  fol- 
lowing catheterism  or  any  of  the  other  operations  upon 
the  urethra  or  bladder  Is  of  much  rarer  occurrence  than 
formerly,  owing  partly  to  the  practice  of  aseptic  surgery, 
and  partly  to  the  abstention  from  major  operations  upon 
the  urethra  or  bladder  when  it  is  known  that  the  kidneys 
are  involved  in  serious  riisea-se  and  particularly  when 
microbic  infection  is  suspected. 

38.  There  I'',  however,  a  mild  type  of  urethral  fever 
ushered  in  by  headache,  general  discomfort,  lumbar 
puns,  and  such  other  symptoms  as  precede  an  attack 
of  "  the  ague  " ;  the  chill  occurring  as  late  ai  from  twelve 
to  forty-eight  hours  after  a  catheterism  or  some  other 
operation  upon  the  urinary  organs.     But  this  form  of 
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fever  quickly  yields  to  treatment  and  leaves  no 
a  effects. 

le  opinion  long  entertained  that  urethral  fever 
i  by  the  contact  of  urine  with  a  raw  surface  in 
J  is  not  founded  on  careful  chnical  observation, 
s  been  noted,  by  men  of  much  experience,  that 
1  generally  occurs  before  urination,  before  a 
op  of  urine  could  have  passed  out  of  the  bladder 
hrough  a  catheter.     If  contact  of  urine  with  a 
ace  were  the  chief  cause  of  urethral  fever,  this 
juld  always  occur  after   hthotomy   and  other 
ns    upon    the    bladder,    prostate    or    urethra, 
e  the  theory  of   urinary  toxffimia   is   scarcely 

liguria  and  anuria  following  the  severe  types  of 
fever,  though  frequent,  are  not  always  fatal. 

I 
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when  at  last  the  vigorous  treatment  employed  had  its 
effect  and  the  patient,  who  made  a  rapid  recovery,  was 
alive  twenty  years  after  the  attack.  It  is  rare  that 
sufferers  survive  anuria  longer  than  four  days,  despite 
the  most  juflicious  medication. 

41.  The  present  views  regarding  urethral  fever  are 
the  same  as  those  held  in  the  nineteenth  century  so  far 
as  are  concerned  the  general  phenomena  of  the  affection, 
the  prognosis,  the  treatment  and  the  gross,  morbi<l 
anatomy;  not  so,  however,  in  respect  to  the  pathogeny. 
It  is  clear  now  that  the  sudden  deaths  recorded  by 
Banks  were  due  to  microbic  infection;  both  cases  having 
been  subjected  to  repeated  catheterisms  some  time 
previously,  for  in  one  there  was  a  false  route  and  thf 
patient  was  in  bad  general  condition  owing  to  his  long 
standing  stricture;  and  in  the  other  there  was  a  dense 
stricture  which  had  required  the  passage  of  instruments 
every  fourth  day.  In  both  there  surely  was  abundance 
of  time  for  the  colonisation  of  infective  germs.  In  the 
case  reported  by  Sir  Henry  Thompson,  the  post-mortem 
appearance  of  the  kidneys,  as  it  would  now  be  inter- 
preted, leaves  no  doubt  that  extensive  microbic  invasion 
was  the  cause  of  the  "very  rapitl  changes  which  had 
evidently  taken  place  in  these  organs."  The  fatal  cases 
referred  to  by  \'elpeau,  Reybard,  and  other  surgeons  of 
theii  time,  were  e\'idently  of  ascending  microbic  pyelo- 
nephritis. In  one  of  the  writer's  late  cases  of  death 
after  external  perineal  urethrotomy  there  was  inter- 
stitial nephritis  from  infection  by  the  bacillus  aerogenes 
capsulatus.  So  it  may  be  said  that  whenever  there  are 
grave  constitutional  effects  from  catheterism  or  other 
operations  upon  the  urethra  or  bladder,  it  is  almost 
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that  the  kidneys  are  the  chief  foci  of  the  trouble. 
they  were  -vulnerable  from  previous  disease,  or 
ely  become  infected.    The  occurrence  of  sup- 

1  of  urine  Is  owing,  in  some  cases  of  vulnerable 
i,  to  the  intense  congestion  caused  by  fulminating 
n,  whilst  in  other  cases  it  is  caused  by  the  irri- 
?liniinatiou  of  the  ether  used  as  an  anffisthetic 

2  the  performance  of  any  operation.     A  striking 
e  of  anuria  from  the  elimination  of  ether  was  that 
ronic  alcoholist  suffering  from  a  hip  dislocation, 
s  at   once  etherised  and   kept   under   profound 
?sia  for  one  hour  when,  after  repeated  efforts  it 
md  impossible  to  re<iuce  the  dislocation.     Two 
Fter  this  he  was  again  kept  for  an  hour  under 
nipsthesia,  but  reduction  of  the  displaced  bone 

On  the  following  morning  as  he  had  not  urin- 
calhpte^va^jasseiniuWK^irin^^^ 
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tot  hip  baths  of  not  more  than  five  minutea'  duration ; 
^diluent  drinks;  tincture  of  chloride  of  iron  in  five  niimm 
doses  thrice  daily;  and  a  nightly  dose  of  five  grains  of 
quinine.  An  hour  before  the  operation  a  ten  grain  dose 
of  quinine  with  two  minims  of  Flemming's  aconite 

I  tincture,  so  justly  praised  by  Long,  should  be  adminis- 
tered. 
43.  If  after  this  preparatory  treatment  urethral  fever 
^oes  occur,  it  is  likely  to  be  of  the  milder  tyjje  and  to 
yield  promptly  to  a  flrink  of  hot  tea  and  to  the  continued 
use  of  quinine  and  aconite,  otherwise,  that  is  to  say, 
when  the  rigors  are  due  to  infective  pyelo-nephritis, 
although  the  most  active  measures  be  taken,  the  chances 

■ot  recovery  are  little  indeed, 
44.  When  urethral  fever  is  complicated  with  oliguria, 
It  is  of  the  greatest  importance  to  avoid  using  any 
medication  likely  to  further  lessen  the  urinary  secretion, 
particularly  opiates  and  stimulating  diuretics  which, 
under  the  circimistances,  are  almast  certain  to  cause  the 
total  suppression  of  the  urine.  However,  anuria  is  not 
always  preceded  by  oliguria,  and  often  occurs  immediate- 
ly after  the  operation.  In  either  case  the  prime  indi- 
ntion  is  to  establish  ami  maintain  a  vicarious  excretion 
r  the  urinary  elements  through  the  intestinal  mucous 
mbrane  and  through  the  cutaneous  surface  of  the 
cxly  until  the  kidneys  begin  to  act.  The  first  is  ac- 
lomplished  by  the  free  use  of  hydragogue  cathartics, 
and  the  second  by  diaphoresis  induced  by  internal  and 
external  medication.  Of  the  internal  diaphoretics-and 
diuretics  which  may  be  safely  given  are:   very  small 

E not -over  an  eiglith  of  a  grain,  of  powdered  ipecac 
three  hours;  hot  borage  tea,  and  infusion  of  digi- 


t  uuL  rx?  used  more  ti 

four  hours.     The  sweat  should 
towels  three  or  four  times  in  tl 
times  the  skin  should  be  sponge 
water.    The  excessive  perspirat 
vigorous  means  employed  to  reli« 
ally  cause  more  or  less  general 
powers  demanding  a  certain  amo 
lation  to  fortify  and  steady  thi 
heart,  so  a  hot  toddy  of  brandy 
given  twice  or  thrice  daily,  and  i 
ing  liquid  dietary  enjoined. 

45.  Let  it  be  borne  in  mind  th. 
is  the  beginning  and  end  of  genito 
is  often  attended  with  many  difficul 
quences,  the  greatest  patience,  care 
to  be  observed  in  the  performance  ( 
tion  in  order  to  minimise  its  dange 

*Part8  of  this  and  of  the  first  chapter 
article  published  in  the  New  York  Meaical 
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1.  The  nature  and  treatment  of  chronic  urethritis  for 
'  a  long  time  greatly  perplexed  physicians,  because  the 

several  pathic  conditions  which  give  rise  to  persistent 
urethral  discharges  had  not  been  sufficiently  well  studied, 
and  because  the  characters  and  sources  of  the  discharges 
were  not  ascertained.  These  discharges  were  found  to 
be  so  refractory  to  treatment  that  many  empirical  means 
were  uaed  with  little  or  no  effect.  In  speaking  of  this 
obstinacy  of  chronic  urethral  discharges,  Ricord  said 
to  his  disciples:  "After  having  tried  everything,  try  to 
-  do  nothing";  for  experience  had  taught  him  that  med- 
dlesome treatment  only  served  to  aggravate  the  trouble 
which  he  had  often  observed  to  subside  soon  after  the 
cessation  of  all  medication. 

2.  Although  some  light  was  thrown  by  Gubler  on  the 
differential  diagnosis  of  some  of  the  lesions  that  cause 
chronic  urethral  discharges,  httle  attention  was  paid  to 
the  teachings  of  his  excellent  essay  on  the  anatomy  and 
phl^masis  of  the  bulbo-urethral  glands,  which  show 
that  when  a  persistent  urethral  tH.'^eharge  of  a  clear  and 
viscid  mucoid  substance  occurs,  its  source  is  surely  in 
one  or  in  both  glands,  but  that  when  this  viscid  discharge 
is  purulent  there  is  a  chronic  phlegmasia  of  the  bullxh 

*Thi«  chapter,  oritrin^ly  published   in   Ihe  New   York   MeHical 
mftl,  and  later  in  Diseases  of  the  Urinary  Apparatus,   1892,   in 


e  reprodiiced  wilh  si 


uid  additio 
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Li  gland  or  of  both  glands.  This  clearly  indicates 
1  urethral  discharges  are  not  necessarily  signs  of 
;  urethritis.  An  acute  urethrili.s  may  be  cureii 
kvG  no  other  trace  than  chronic  phlegmasia  of  a 
Lrethral  gland  or  of  its  duct.  In  some  case.s,  in- 
rif  a  bulbo-urethral  ademtLs,  chronic  cryptitis  is 
JLitive  to  acute  urethritis;  in  these  cases  the  dis- 
i  very  little  \'iscid,  but  has  the  odor  character- 
the  mucous  .secretion  of  the  urethral  crypts. 
•es  chronic  prostatitis  or  gonecystitis  may 
jecutive  to  the  acute  urethritis, 
■ercier,  who  made  a  careful  examination  of  the 
fcn  of  chronic  urethritis,  tliii  nmch  toward  tUs- 
lling  correct  news  respecting  the  pathogeny  and 
li'iit  of  this  phlegmasia.  Next  came  the  labors 
Bonneaux  who  demonstrated,  with  the  ai<i  of  the 
npi',  true  granular  urefhrilis  to  be  the  most  com- 
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bleimotrhoea — true  gleet.  The  difference  between  these 
two  pathic  conditions  is  noteworthy  from  a  practical 
point  of  view.  Chronic  urethritis  is  a  phlegmasia  of  the 
urethral  mucous  membrane  yielding  a  muco-purulent 
discharge,  whilst  blennorrhoca  is  the  result  of  an  excessive 
secretion  of  mucus  by  the  urethral  crypta  or  by  the 
bulbo-urethral  glands  without  the  intcrcurrence  of 
phlegmasic  action,  though  it  may  sometimes  be  a  sequel 
of  phlegmasia.  Frequent  sexual  erethism  without  copu- 
latioa  not  unfrequently  causes  a  persistent  copious 
blennorrhcea  arising  from  excessive  secretion  of  the  ure- 
tlu-al  crypts  and  bulbo-urethral  glaiuis,  the  urinary 
meatus  and  glans  penis  being  kept  constantly  moist  by 
these  secretions.  This  is  true  gleet,  unconnected  with 
phlegmasic  action. 

5.  The  phenomenon,  chronic  urethral  discharge,  un- 
less rightly  interpreted,  is  hkely  often  to  lead  astray 
both  patient  and  physician.  The  inexperienced  some- 
times look  upon  chronic  urethral  discharge  as  always 
an  indication  of  stricture  or  of  some  other  obstruction 
of  the  canal.  A  little  reflection  is  sufficient  to  throw 
doubt  upon  such  a  \-iew,  if  only  on  account  of  its  want 
of  proper  quahfication;  a  suitable  quahfication  being  to 
substitute  often  for  aluvys,  and  to  say  that  chronic  ure- 
thral discharge  Is  often  a  sign  of  stricture,  or  is  some- 
times one  of  the  early  symptoms  of  stricture.  Such  a 
view  would  be  indisputable.  It  is  well  known  that  a 
rnic  urethral  discharge  may  emanate  from  phleg- 
lia  of  the  .seminal  vesicles,  of  the  prostatic  crypts,  of 
bulbo-urethral  glands,  or  of  the  urethral  follicles,  as 
as  from  a  circumscribed  or  a  diflfuse  phlegmasia  of 
urethral  mucous  membrane.    It  may  be  asked: 
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aexuft]  relations,  and  he  has  a  vague  notion  that  this 
poison  may  cause  almost  any  disease.    A  metiical  friemi 
related  a  case  illustrating  the  ludicrous  degree  to  which 
is  sometimes  carried  the  idea  that  a  chronic  urethral 
discharge  from  the  man  is  liable  to  cause  grave  disease 
in  the  wife.    The  patient  in  question  had  been  told  re- 
peatedly that  his  urethral  discharge,  which  was  of  clear 
I  mucus,  was  not  contagious,  but  he  always  doubted  the 
I  correctness  of  the  physician's  view.     However,  he  finally 
I  marrieil  and  his  wife  soon,  as  he  thought,  became  preg- 
nant, but  on  or  about  the  fourth  month  the  ab^lomen 
I  was  so  much  more  liistended  than  it  would  be  even  at 
I  full  term,  that  an  examination  was  ma^le  which  revealed 
f  a  large  multilocular  ovarian   cyst  whose  extirpation 
f  neces-sitateti  an  extended  median  incision.    The  anxious 
I  husband,  who  had  attributed  this  conflition  to  infection 
I  by  his  urethral  discharge,  watched  the  operation  with 
rmuch  solicitude,  not'on  account  of  its  gravity  but  of 
*  the  fixed  idea  that  he  might  be  the  cause  of  the  disease. 
When  he  saw  the  enormous  tumor,  he  said  that  if  it  had 
been  a  small  Imnp  he  would  have  blamed  himself,  but 
that  then  he  coukl  not  believe  it  possible  for  such  a  little 
Ldrop  to  produce  a  growth  of  this  size  in  the  short  apace 
%tS  four  months. 

12,  Nothing  i.s  too  absurd  for  the  conception  of  some 
f  the  sufferers  from  chronic  urethral  discharges.  They 
ftfisten  credulously  to  the  ignorant  and  mendacious  dicta 
f  crafty  and  rapacious  charlatans,  while  they  are  sus- 
cious  of  honest  physicians,  and  obstinately  discredit 
National  advice  and  correct  views.  Many  change  their 
dical  adviser  as  often  as  they  do  their  erratic  notions 
I  the  ailment  which,  owing  to  their  own  perversity, 


SL'BOI'IBy    OF    GESITOrBIKAKT    OBGAK8 

inecl  never  to  be  well.  The  difRculties  encountered 
ImanagemeDt  of  such  cases  are  too  well  known  lo 
\  special  illustration. 

"he  ideas  to  be  impressed  upon  the  minds  of  pa- 

IsufTering  from  chronic  urethral  dischai^^  are: 

'.  these  affections  generally  are  not  contagious; 

virulent  urethritis  is  onlinarily  cured  within  a 

[eks,  but  Ihat  in  some  instances  several  relapses 

Ithe  last  of  which  is  almost  certain  to  be  followed 

Islight  but  persistent   raueo-purulent  discharge, 

■even  after  four,  five,  or  six  months,  to  increase 

p  simulate  an  attack  of  acute  urethritis,  subsiding, 

mr,  in  four  or  five  ilays,  to  the  former  few  drops; 

■  not  only  is  this  chronic  urethritis  non-traas- 

?  from  a  man  to  a  woman  but,  on  the  contrary, 

lienlly  aggravat-ed  by  coition,  even  with  a  woman 

[genitalia  are  in  soumi  condition  and  remain  ? 
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14,  The  chief  causes  of  the  persistency  of  urethritis 
are:  1,  disregard  of  hygienic  precautions  during  acute 
urethritis,  or  after  its  apparent  cure.  Sexual  erethism 
of  any  kind,  in  thought  or  act,  improper  alimentation, 
the  use,  even  moderate,  of  alcohohc  or  fermented  bever- 
ages, over  exercise,  and  excesses  in  general,  all  aggravate 
the  acute  type  of  the  phlegiiiai^a  or,  after  it  has  begun 
to  decline,  cause  its  recrudescence,  and  finally  the  per- 
astence  of  the  stage  of  decline  which  constitute.s  chronic 
urethritis;  2,  inappropriate  treatment  of  the  acute  types 
of  xu'ethritis^ — such  as  the  so-called  abortive  treatment 
by  injections  of  nitrate  of  silver  in  strong  solution,  or  of 
strong  solutions  of  any  sort,  by  the  abuse  or  the  untimely 
use  of  balsamics,  antiphlo^tics,  diluents,  and  baths^ 
is  among  the  prominent  factors  in  the  caasation  of 
chronic  urethritis;  3,  \'ulnerability  of  the  patient— that 
is  to  say,  an  inordinate  susceptibility  to  phlegmasia, 
owing  to  the  hyperlithuria  so  conmion  among  chronic 
dyspeptics,  or  to  some  other  diathetic  influence,  besides 
a  constitution  naturally  feeble  or  impaired  by  dLeease 
or  debauch — may  be  added  to  the  aetical  factors  of 
chronic  urethritis;  4,  continued  local  irritation  of  the 
urethra  is  another  potent  factor  in  the  maintenance  of 
urethr^  phlegmasia.  This  irritation  may  arise  from 
frequent  coition,  from  masturbation,  from  the  existence 
of  a  stricture,  from  congenital  st«nosis  of  the  urinary 
meatus,  from  vesical  stones,  from  chronic  cystitis,  from 
chronic  prostatitis,  gonecystitis,  hemorrhoids,  anal 
fissure,  et«,;  5,  excessive  general  ami  local  treatment  of 
the  acute  types  of  urethritis,  both  of  which  have  the 
effect  of  prolonging  the  phlcgniasic  action.  The  first, 
by  disturbing  the  thgestive  function  and  enfeebling  the 


I  H\     UK    liKMTorniN.UtV    ORGAN'S 

I'.ssciiing  his  powers  of  resistance,  be^ilcs 

■  coniijlications.    The  large  doses  of  bal- 

oiitinued  have  a  baneful  effect  upon  the 

|:iratus,  and  often  cause  distressing  cutan- 

,  hyiK-rlitliuria,  and  even  nephritis.     The 

I'lf  alkaline  diluents  also  tends  to  disturb 

ntherwise  defeat  the  objects  for  which  these 

■  intended.     The  second,  the  untimely  or 

lu.se  of  urethral  injections,  it  a  prolific  cause 

(■nee  of  urethritis  and  some  of  its  conipii- 

I  inscquences.     The  too  common  tendency 

i-thra  a.s  if  it  were  not  a  part  of  the  human 

chiefly  lo  the  want  of  proper  interpretation 

1 1   phenomena.     It  is   over-distendeti,   di- 

m  in<iiscriniinately,  simply  because  there  is 

Tand  without  attempting  to  ascertain  the 

Is  flow.     The  iiiea  that  the  ilischai^e  is  a 

m\  of  the  existence  of  a  stricture  is  enough 

liie  unthinking  to  over-flistend,  di'VTilse  or 

Iflhra.     The   patient,  impressed  with   the 

lii.s  case  Ls  unparalleled  and  demands  ex- 

lica-sures,  con.sents  (o  any  proposed  mode 

1  to  the  spillinp;  of  hlnod.     He  is  then 
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gestlonof  the  mucous  membrane.  This  congestion  ia 
generally  diffused  over  a  space  of  iive  or  six  centimeters, 
involving  the  bulbous,  membranous,  and  prostatic 
regions.  It  rarely  involves  the  whole  length  of  the 
urethra.  Sometimes  the  membrane  is  congested  only 
I  sitiall  patches  from  the  balanic  region  backward  to 
he  perineal  region, 

17.  Mast  frequently,  owing  to  excesave  epithelial  ex- 
foliation, in  the  acute  types  of  urethritis,  and  the  conse- 
quent prolongation  of  the  stage  of  dechne,  another  con- 
,  ilition  is  observable,  and  that  is  a  circumscribed  granular 
Ate  of  the  mucous  membrane,  designated  as  caruncles 
ffid  camosities  by  writers  of  the  sixteenth  and  seven- 
'  teenth  centurie-s,  and  first  demonstrated  in  the  living 
by  Ddsormeaux  in  1864.  Tliis  granular  state  is  in  reality 
an  effort  of  nature  at  repair.  The  denudation  of  the 
mucous  membrane,  during  acute  urethritis,  is  more  com- 
plete in  some  regions  of  the  urethra  than  in  others,, 
notably  in  the  bulbous  portion  of  the  canal,  and  there  is 
a  constant  emigration  of  leucocytes,  some  of  which  be- 
come partly  organiseti,  forming  the  granulations,  while 
the  majority  of  them  are  cast  away  as  pus.  Unless 
Biodiiied  by  treatment,  the  granular  state  continues  in- 
lefinitely,  and  beneath  the  granulations,  in  the  meshes 
"  of  the  mucous  membrane,  in  the  sub-mucous  connective 
tissue,  and  even  in  the  spongy  substance,  is  an  exudate 
which  in  time  becomes  incompletely  organised,  scler- 
osed, and  shriveled,  constituting  a  stricture.  The  exu- 
date and  granulation  tissue  may  be  distributed  in  mul- 

tjple  patches  or  may  encircle  the  urethra.     Such  is  one 

^^L  of  the  modes  of  development  of  urethral  stricture  from 
^^Kdironic  urethritis,  and  this  development  is  often  the 
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live,  ten,  twenty,  or  thirty  years.    The  supple- 
the   urethra   is  impaired   wherever   there   are 
iuns  with  an  underlying  exudate.     The  acorn- 
jougie  and  the  urethroscope  reveal  both  con- 

nother  way  in  which  urethritis  is  perpetuated  is 

sujwr-acute  urethritis  has  caused  sub-mucous 
ation.     In  such  a  case  the  alteration  of  structure 

more  profound  and  rapid;  sclerosis,  shriveling, 
i-ture  occurring  in  a  few  months  and  exciting  a 
I  muco-purulent  discharge  which  is  bable  to  in- 

I  thickness  and  quantity  after  the  slightest  im- 
e,  even  to  the  simulation  of  acute  m-ethritis, 

noteworthy  circunLstance  is  the  frequent  de- 
'iit  of  a  very  niild  urethritis,  with  slight  muco- 

I I  liwchai-ge,  from  what  is  commonly  the  first  stage 
nitM^TP^Tliij^\m^[^irethnri^ia^o^ 
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of  chronic  urethritis  almost  inevitably  leads  to  stricture 
of  the  canal  or  to  contracture  of  the  vesical  neck. 

21.  In  the  diagnosis  of  chronic  urethritis  it  should  be 
remembered  that  all  urethral  discharges  do  not  neces- 
sarily indicate  urethritis.  Thus  a  clear,  glairy  discharge 
emanates  from  the  urethral  follicles  without  phlegmasic 
action,  and  likewise  an  extremely  viscid  discharge  comes 
from  the  bulbo-urethral  glands.  A  purulent  (Uscharge 
may  come  from  the  vesico-urethral  region,  from  the 
prostate,  or  from  the  seminal  vesicles.  The  true  basis 
of  the  diagnosis  of  chronic  urethritis  rests  u|Ton  a  com- 
plete history  of  the  case,  upon  gross  and  microscopic 

linspection  of  the  discharge,  and  upon  the  exploration  of 
the  canal  with  the  acorn-tipped  bougie  or  with  the 
urethroscope. 

22,  If  a  patient,  appljing  for  treatment  on  account  of 
a  persistent  urethral  discharge,  confess  to  one  or  two 
antecedent  attack-s  of  acute  urethritis,  it  is  fair  to  assume 
that  his  present  discharge  is  the  sequel  of  the  acute 
urethritis,  even  if  this  attack  of  acute  urethritis  occurred 

few  months  or  several  years  before.     But  wliile  this 
information  is  helpful,  it  is  not  sufficient  to  indicate  the 
particular  form  and  sit«  of  the  existing  chronic  ure- 
thritis.   The  other  aids  to  diagnosis,  consisting  in  the 
of  instruments  of  precision,  are  essential  to  accuracy, 
le  first  of  these  aids  to  be  used  is  the  acorn-tipped 
pugie;  a  No.  12  (Enghsh)  being  ordinarily  of  convenient 
for  the  purpose.    This  instrument  is  gently  and 
slowly  passed  into  the  urethra  until  the  patient  has  a 
sensation  of  tenderness  anf!  perhaps  even  of  pain  at  a 
particular  spot  in  the  canal.    The  tender  point  is  gener- 
patch  of  granulations  covered  with  a  layer  of  pus. 
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Tient  is  then  carried  onward  to  about  a  centi- 
ond  the  t«nder  spot  where  there  may  be 
derness  nor  pain,  left  in  position  for  a  minute 
'  withdrawn.    If  the  base  of  the  acorn  is 
ti  a  whitish  substance,  this  should  at  once  be 
0  microscopic  examination.     If  it  proves  to  be 
anular  nature  of  the  tender  spot  may  be  con- 
verified.     In   some   cases   the  granulations 
f  on  the  shgthest  provocation  and  the  acorn 
vith  blood.     During  introduction  and  with- 
the  bougie,  a  tleUcate  touch  can  discern  a 
k  of  suppleness  of  the  uretlu-a,  particularly 
e  are  several  tender  spots  close  together,  or 
ranular   space   with   an   underlying  exudate 
he   urethral  mucous  membrane.     This  does 
rethritis  anterior  to  the  bulbo-membranous 
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most  always  behind  this  stricture  a  granular  state  of 
the  mucous  membrane,  which  yields  a  more  or  less 
abundant  purulent  tUscharge.  This  is  perhaps  what  has 
led  some  observers  to  consider  that  a  urethral  discharge 
is  the  infalhble  sign  of  stricture.  In  point  of  fact,  the 
discharge  had  long  preceded  the  stricture  and  was  one 
of  tlie  phenomena  of  the  pathic  state  that  caused  the 
stricture:  namely,  granular  urethritis  with  an  under- 
lying exutlate;  the  partly  dammed  urine  irritating  the 
mucous  membrane  immediately  behind  the  stricture 
and  thus  perpetuating  the  discharge.  The  cure  of  the 
stricture  is  followed  by  the  disappearance  of  the  granu- 
lations and  of  the  consequent  discharge, 

24.  To  treat  chronic  urethritis  rationally  and  success- 
fully it  is  essential  to  distinguish  the  several  chronic 
urethral  discharges;  to  ascertain  the  cause  of  the  phleg- 
ma^  and  its  duration;  the  kintl  of  treatment  to  which 
it  may  have  been  subjected;  and  the  phy-^ical  condition, 
habits  and  environment  of  each  inthvidual.  In  other 
words,  to  make  a  correct  diagnosis.  The  mere  gleet  of 
clear  urethral  mucus  requires  no  local  treatment.  It 
is  particularly  this  gleet  that  is  so  excessively  treated  by 
so  many  different  cruel  methods.  The  more  it  is  med- 
dleil  with  the  worse  it  becomes,  and  finally  the  heroic 
treatment  leads  to  an  almost  incurable  purulent  dis- 
charge. Wise  hygienic  management  and  avoidance  of 
cx^rtain  factors  in  the  causation  of  over-secretion  of  mu- 
cu«,  such  as  sexual  erethism,  suffice  to  restore  the  ure- 
thral glanils  to  their  normal  stale, 

25,  The  management  of  sufferers  from  chronic  ure- 
thritis is  attended  with  many  difficulties,  partly  owing  to 
the  moral  as  well  as  the  physical  condition  of  the  pa- 
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,  partly  owing  to  those  inherent  to  the  affection 

The  treatment  of  such  patients  should  therefore 

fcral,  general,  and  local.     Nothing  will  satisfy  them 

It  the  cessation  of  the  discharge.    To  bring  thia 

T  quickly  is  the  cliief  indication,  80  f ar  as  the  view 

■  patient  is  concerned,  but  to  the  physician  the 
llion  is  not  only  to  cure  the  local  phlegmasia  which 

i  the  discharge,  but  to  prevent  the  formation  of 


I  The  character  of  the  moral   management   has 

jly  lieen  hinted  at  in  the  beginning  of  this  confer- 
In  a<ldition,  it  may  be  said  that  the  physician 

|l  strive  to  gain  the  absolute  confidence  ami  insure 
-nperiiliou  of  his  patient,  without  which  all  his 
tn  accomjilish  a  cure  would  be  of  no  avail.  He 
ilL-wnade  liini  from  concentrating  his  thoughts 
i(!  fi'iim  cniitinuiiig  to  magnify  his  Irouble,  and, 


well  as  in  acute  urethritis;  nevertheless,  this  agent 
should  be  used  with  prudence  and  in  doses  of  not  more 
than  twenty  centigrammes  thrice  daily.  Two  other  valu- 
able sterilisers  of  the  lu-ine  are  aalol  and  urotropin,  used 
in  small  doses.  Alkaline  mineral  waters  should  be  given 
only  sparingly  and  for  not  more  than  six  or  eight  days. 

28.  The  local  treatment  varies  with  the  site  of  the 
urethritis,  the  particular  alteration  of  structure,  and  the 
compUcations. 

29.  In  case  of  simple  chronic  urethritis  in  which  there 
are  no  granulations  or  sub-mucous  exudate,  but  only 
congestion  of  the  mucous  membrane,  diffuse  or  in  patches, 
particularly  when  this  congestion  is  Umited  to  the  ante- 
bulbar  region,  mild  astringent  irrigations  are  indicated. 
ft  is  wise,  however,  to  keep  the  patient  under  close  ob- 
servation for  a  week  or  ten  days,  aTiil  during  that  time 
to  make  no  Focal  appUcationa  whatsoever,  for  the  general 
treatment  may  suffice  to  cure  the  urethritis.  But  if 
Ihen  the  discharge  persists,  the  iirethra,  for  the  first  five 
or  six  days,  should  be  irrigated  once  daily  with  three  or 
four  hundred  grammes  of  a  one  pec  cent,  boric  acid 
solution.  Afterward  chloride  of  zinc  should  be  substi- 
tuted, but  this  zinc  salt  solution  should  not  exceed  in 
strength  one  to  one  thousand.  The  quantity  of  fluid 
used  for  each  irrigation  should  be  the  same  as  that  of 
the  boric  acid  .'solution.  As  a  general  rule,  tliis  form  of 
chronic  urethritis  yields  rapidly  to  the  irrigations  and 
is  cured  in  the  course  of  a  few  weeks. 

30.  In  case  of  chronic  cryptitis,  the  antebulbar  irri- 
gations of  bone  acid  and  afterward  of  zinc  chloride  should 
be  made  from  before  backward,  so  as  to  wash  away  from 
the  crypts  the  accumulated  muco-pus. 
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I  Chronic  urethritis,  with  granulations,  demands  a 
That  different  treatment,  although  in  the  begin- 
Iht'  irrigations  with  boric  acid  solution  should  be 
■for  several  days.  If  tlie  granular  urethritis  be 
|ilbar,  the  bc^t  modifier  that  can  be  used  is  the 

■  of  silver  in  solution  of  one  to  a  thousand,  one  to 
lindred,  one  to  three  hundred;  but  seldom  increased 
length   beyond   the  last   figure.     The   amount  of 

fd  should  not  be  less  than  two  hundred  grammes 
Icli  irrigation.    This  kind  of  urethritis,  being  in 

■  n  stricture  in  embryo,  requires  something  be- 
llie  treatment  just  prescribed,  and  that  is  the  use 
liting  instruments  as  preventive  of  the  threatened 

■isive    contraction    of    the    urethra!    canal.     This 

Is  i)f  dilatation,  with  steel  sounds,  should  be  con- 

uiilil   the  normal  suppleness  of  the  canal  is 


CHBONIC    CKETHKITIS  67 

experiences  of  other  phyeicians  have  cooHrraecl  the  view.) 
Two  days  after  each  urethral  irrigation  a  steel  sound  of 
moderate  size  should  be  cautiously  passed  as  far  as  the 
itadder,  not  oftener;  and  it  should  be  borne  in  mind 
'tiiat  too  frequent  catheterism  or  excessive  dilatation 
only  serves  to  defeat  the  very  objects  sought  to  be- 
attained.  The  sound  should  be  carefully  withdrawn  in 
a  minute's  time;  the  purpose  of  its  introduction  being 
to  make  pressure  upon  the  granulations,  to  shghtly 
stret«h  the  urethra  at  the  seat  of  tUsease.  and  to  restore 
the  suppleness  of  the  canal. 

33.  There  are  cases  of  granular  urethritis  that  obsti- 
nately resist  this  treatment.  These  cases  require  direct 
applicatioas  to  the  granulations,  to  accomphsh  which 
the  use  of  the  urethroscope  becomes  necessary.  The 
granulations  thus  brought  to  \iew  are  penciie(i  with  a 
solution  of  silver  nitrate,  two,  three,  or  e^'en  four  per 
cent.,  every  three  or  four  days  until  they  disappear. 
Sulphate  of  copper  and  other  substances  have  been  em- 
ployed for  the  purpose  but  are  all  inferior  to  the  nitrate 
of  silver. 

34.  In  chronic  urethritis  anterior  to  the  bulbo-mem- 
branous  junction,  strong  solutions  are  not  well  borne, 
are  even  mischievous,  and  therefore  contra-indicated, 
but  are  well  tolerated  and  effective  wlien  apphed  to  the 
membranous  and  prostatic  regions,  where  they  may  be 
used  with  advantage  somewhat  after  the  method  of 
Guyon,  by  the  instillation  of  twenty  or  thirty  drops  of 
diver  nitrate  solution  of  four  or  five  per  cent,  strength, 
to  be,  in  a  minute's  time,  washed  into  the  bladder  by 
a  rapid  current  of  water  and  so  decomposed  by  the  con- 
ttuned  urine.    The  process  may  be  repeatefl  every  three 
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Ir  ilays.    This  mode  of  treatment  having  gi\en  gooi I 

i  in  acute  trachoelocystitis,  was  resorted  to  with 

By  fiood  effects  in  intractable  cases  of  granular  ure- 

particularly    those    complicated   with    chronic 

Jystitis  and  prostatitis. 

I  Counter-irritation  is  stiU  employed  by  some 
rians  in  the  treatment  of  certain  cases  of  chronic 
rilis  involving  the  perineal  or  prostatic  or  btith 
s  of  the  canal,  especially  those  attended  with  dull 
l-al  pain  and  a  constant,  teasing  sensation  of  irri- 
1  in  the  parts.  This  counter-irritation  is  effecteJ 
■}.  use  of  vesicating  collodion  applied  to  the  periniE- 
i'ith  a  camel's  hair  brush,  on  one  side  of  the  raph^, 
I  surface  of  one  by  four  centimeters.  The  perin^e- 
i  llu'u  covered  with  a.  layer  of  absorbent  cotton: 
islered  surface  is  healed,  the -process  is 
id  ; 
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peritonaeum,  and  right  ureter  and  kidney.  The  left  kid- 
ney had  undergone  compensatory  enlargement  and  was 
not  tuberculous.  Both  testicles  had  been  extirpated, 
on  account  of  tuberculosis,  six  months  before  the  pa- 
tient's death.  The  specimen  was  a  particularly  good 
illustration  of  ascending  tuberculosis  of  the  urinary 
apparatus.  There  had  been  for  several  weeks  a  thick 
urethral  discharge  in  which  great  numbers  of  tubercle 
bacilli  were  detected  by  the  microscope.  Other  speci- 
mens were  exhibited  to  illustrate  descending  tubercu- 
losis of  the  urinary  apparatus;  the  disease  having  begun 
in  the  lungs,  and  secondarily  affecting  the  kidneys, 
descended  to  the  bladder  and  urethra  and  caused  an 
obstinate  purulent  discharge. 


^^H 

^^■— ^^^^H^ 

IV 

lULBOURETHRAL  ADENITIS   AND  ORCHITia* 

ilbo-urethrai  ft<lenitis  and  orchitis  having  been 

lo  so  often,  in  the  foregoing  notes,  as  conse- 

1  of  acute  anti  of  chronic  urethritis,  tlieir  exami- 

finiis  place  in  this  particular  series  of  annota- 

Le  following  brief  statement  of  the  history  and 
y  of  the  hulbo-urethral  glands  may  be  of  in- 
nd  spr\-ipe  in  the  investigation  of  their  morbid 
iiid   in   tlicir   diagnosis   and   treatment.     These 
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™  or  in  the  nature  of  their  secretion.  Much  later  they  were 
more  thoroughly  studied  by  Gubler,  who,  in  his  thesis 
published  in  1849,  gave  the  results  of  his  researches  into 
their  anatomy  and  pathogeny  and  designated  them 
bulbo-urethrai  glantis  because  of  their  very  close  rela- 
tion to  the  bulb  of  the  urethra  and  because  a  man's  name 
given  to  the  organ  could  convey  no  definite  conception 
of  its  uses.  These  Uttle  balies,  true  examples  of  race- 
mose glands,  lie  close  to  the  eml  of  the  urethral  bulb  in 
the  substance  of  the  ischio-urethral  muscle  underneath 
the  membranous  region  of  tlie  urethra  about  one  milli- 
meter on  each  side  of  the  median  line  or  often  touching 
each  other.  They  are  globular,  ovoid,  or  flattened,  and 
from  five  to  eight  millimeters  in  tliameter,  and  propor- 
tionately longer  in  the  fffitus.  Protected  by  a  fibrous 
envelope,  they  are  matle  up  of  a  gangue  of  connective 
tissue  in  the  interstices  of  which  are  lodged  spheroidal 
crypts,  whose  diameter  varies  from  the  1-300  to  the  1-150 
of  a  centimeter,  clustering  aliout  minute  tubes  which 
converge  and  form  larger  ani.1  larger  tubes  that  end  in 
a  common  excretory  duct.  The  crypts,  tubes,  and 
duct  are  lined  with  epithelial  cells  of  cubic  form.  The 
common  excretory  duct  of  each  gland  enters  the  ure- 
Ihra  near  the  base  of  the  bulb,  lies  under  the  mucous 
membrane  and  opens  at  the  side  of  the  median  line  at 
the  distance  of  from  two  to  four  contimeters  from  its 
origin  by  a  very  narrow  orifice,  one  generally  a  few  milli- 
meters in  advance  of  the  other.  Tliis  duct  varies  in 
caliber  from  a  quarter  of  a  mitlimeter  to  one  millimeter, 
Cowper,  having  found  some  accessory  glandular  lobules 
in  front  of  one  of  the  glands,  thought  that  they  consti- 

■blted  an  additional  gland,  and  in  one  of  his  admirable 
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I  platft*  figurtnl  a  thir<i  duct.    The  existence  of 

I  ilucts  to  one  glajid  b  evidently  a  very  rare 

By,  otherwise  it  would  have  been  reported  by  the 

ists  who  wrote  on  the  glaadr^  and  their  uses, 

!  normal  bulbo-urethral  glands  secrete  a  clear 

■eraely  viscid  mucoid  fluid  which  becomes  turbid 

lase,  but  still  retains  its  viscitlity,  which  distin- 

1  it  from  the  secretion  of  other  urethral  glands. 

lucoitl  substance  may  be  tlrawn  into  thready  films 

leu  to  fifteen  centimeters  long.     It  froths  when 

I  Ijetween  the  fingers;  its  reaction  being  alkaline. 

elands  yield  service  to  the  urinary  as  weU  as  to  tlie 

J  apparatu:*.     In   the    first   in-stance   their   \Tscid 

Ijn  increases  the  lubrefying  qualities  of  the  mucus 

Jie  urethral  foUioles,  and  in  the  second  instance  the 

iorretion  is  sufficiently   abundant,   inmiediately 

lihr  sexual  art,  to  freely  lubricate  the  glans  [lenis 
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of  chronic  urethral  discharges,  should  not  be  confounded 
with  chronic  urethral  cryptitis,  although  they  often 
co-exist,  but  are  easily  distinguished;  the  one  from  its 
extreme  viscidity  and  the  other  from  its  peculiar  odor. 
Cowper  and  other  observers  of  the  frequent  turbid, 
slimy  discbarge  wtiich  seemed  to  come  from  these 
tumefied  and  indurateil  glands  during  or  after  an  acutt? 
urethritis,  regarded  them  as  the  seat  of  "gonorrhoea": 
thus  nustakLog  effect  for  cause. 

5.  Acute  inflammation  of  one  glaml  or  of  both  glands 
due  to  urethritis  is  frequently  unrecognised  owing  to 
the  pain  and  tension,  so  often  felt  in  the  perinaeum  during 
the  second  to  the  fourth  week  of  acute  urethritis,  which 
are  ordinarily  attributed  to  the  phlegmasia  itself  or  to 
other  causes,  and  owing  to  the  cessation  of  pain  and 
tension  supposed  to  have  been  the  effect  of  the  remedies 
employed  to  cure  the  urethritis,  whereas  in  reality  the 
cessation  of  this  p^  and  tension  was  due  to  resolution 
of  the  inflammatory  process. 

6.  The  chief  symptoms,  especially  in  the  milder  types 
of  inflammation  of  this  gland,  are:  swelling,  tension, 
and  pun  in  the  perineal  r^on,  tenderness  on  pressure, 
p£un  from  friction  of  clothing,  and  a  steady  burning 
sensation  in  the  deep  urethra.  Such  cases  are  not  at- 
tended with  febrile  reaction  and  generally  end  in  reso- 
lution within  four  or  five  days. 

7.  The  progress  of  the  disease,  in  some  cases,  ia  such 
that  suppuration  occurs  in  the  course  of  eight  or  ten 
(lays:  the  pus  breaking  the  bounds  of  the  gland,  in- 
filtrating the  surrounding  connective  tissue  and  even 
extending  to  the  scrotum.  In  these  circumstances  the 
swelling  anti   tension   are   greatly   increased,   and   the 
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Ls  another  result  of  this  extensive  si 

8.  The  diagnosis,  during  the  peri( 
inflammatory  process,  is  readily  ma 
the  tumefaction,  the  tenderness  to  pi 
of  the  little  tumor,  and  other  symptot 
However,  when  the  inflammatory  ac 
the  surrounding  connective  tissue,  1 
confounded  with  a  developing  simple 
urinary  abscess,  but  the  history  of  t 
toms  taken  together  with  the  exist 
serve  to  clear  all  doubts    After  tb 
perineal  absce^,  the  persistence  of 
discharging  a  viscid  fluid,  especially 
tenor  to  the  sexual  act,  makes  it  certai 
is  connected  with  the  gland  or  with 
this  fistula  discharges  urine  as  well  su 
it  is  equally  certain  that  the  urethra  i 

9.  The  treatment  of  acute  inflamma 
at  the  beginning  of  its  period  of  increj 
in  the  application  of  five  or  six  leeches 
to  be  followed  by  the  use  of  the  ice-baj 
days.    If  then  tli^o/*  — >- 
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abscess  cavity  should  be  thoroughly  irrigated  with  liy- 
drogeu  dioxide,  and  the  wound  suitably  dresseil.  Com- 
plete cicatrisation  of  the  wound  niay  be  expected  in  eight 
or  ten  days,  should  there  be  no  complications.  In  case, 
however,  of  urethral  perforation,  the  catheter  should 
be  regularly  employed  to  reheve  the  bladder,  and  spon- 
taneous uiination  positively  forbidden  until  the  parts 
are  entirely  healeil.  It  sometimes  happens  that  the 
gland's  duct  is  occluded  and  that  there  remains  a  per- 
manent fistula  discharging  viscid  mucus.  In  such  cases 
the  fistulous  tract  has  been  injectetl  with  nitrate  of 
silver  solutions  of  various  strength,  and  also  with  tinc- 
ture of  iodine,  but  to  no  avail.  So  there  is  nothing  left 
to  be  done  but  to  excise  the  useless  gland.  This  little 
operation,  which  presents  no  serious  difficiilty,  was  first 
suggested  by  the  French  surgeon  Gruget,  though  he 
never  performed  it.  Nevertheless  it  is  fully  justified 
owing  to  the  annoyance  caused  to  the  patient  by  the 
constant  discharge  of  the  viscid  fluid  which  supplies 
more  and  more  moisture  to  the  already  sodden  perineal 
integument, 

10,  The  treatment  of  chronic  bulbo-urethral  adenitis 
has  already  been  discussed,  partly  under  the  head  of 
chronic  urethritis. 

11.  Orchitis,  that  frequent  sequel  of  acitte  and  chronic 
urethritis  as  well  as  of  catheterism,  now  claims  close 
attention.  Orchitis  is  on linarily  used  as  a  generic 
term  signifying  an  inflammation  which  may  affect  any 
or  all  the  divisions  of  the  testicle,  for  it  may  be  confined 
to  the  epididymis,  or  to  the  body  of  the  testicle,  or  may 


I 
I 


Kect  the  whole  organ.  ^H 

12.  The  relative  frequency  of  epidiilyniitis  a'>  a  sequel  ^M 


i  chronic  urethritis,  was  statetl  by  Foumier 

'"Of  222  8uch  cases,  164  were  due  to  acute 

|ii(i  58  to  chronic  urethritis.    As  to  the  time 

;  of  the  164  cases  due  to  acute  uretliritis, 

[the  course  of  the  first  ten  days  of  the  'ure- 

1  the  eleventh  liay,  34  in  the  third  week,  30 

1  week,  29  in  the  fifth  week,  19  in  the  sixth 

e  sevcntti  week,  and  21  in  the  eighth  wet'k. 

1  due  to  chronic  urethritis,  22  began  in 

nth;  the  rest  of  the  cases  beginning  between 

lutli  and  the  fourth  year,  except  one  which 

llate  as  the  seventli  year." 

liymitis  occurs  in  about  thirty  per  cent,  of 

I  acute  urethritis  and  generally  appears  on 

I  tliiril  week;  that  is  to  say.  during  the  perio<l 

I  the  urethritis,  when  it  has  reached  flie  pros- 
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affected   simultaneously.     The   inflammation    may    in- 
volve only  the  twl  of  the  epididymis,  may  be  in  its  body, 
I  may  be  most  intense  in  the  head  of  the  epididymis,  and 
[  may  extend  to  one  or  both  seminal  vesicles.     Resolu- 
tion is  ordinarily  effected  on  or  about  the  third  week, 
I  but  there  often  remains  some  induration  at  one  or  two 
points  in  the  head  or  tail,  or  the  whole  epididymis  is 
i  sclerosed    and    finally   shrivels.    Occasionally   the   ui- 
,  flammatory  process  recurs  several  times  in  the  course 
.  of  a  few  months,  sometimes  on  the  same  side  and  some- 
I  times  on  the  opposite  side.    These  recurrences  are  sug- 
gestive of  the  existence  of  small  abscesses  in  the  substance 
t.of  the  epitlid}Tiuw.    One  of  the  ill  effects  of  bilateral 
L  epididymitis  is  sterility.    This  happens  when  there  is 
r  chronic  inflammation  of  both  spermatic  canals;  the  pus, 
hot  add  reaction,  destroying  the  spermatozoa.    In  some 
I  instances,   owing   to  extensive  epithelial   expoliation, 
[  these  canals  become  strictured  and  are  finally  occluded, 
f-  in  others  practical  occlusion  happens  from  pre-ssure 
I  caused  by  the  shriveling  of  a  plasmatic  nodule  at  the 
tail  of  the  epididymis. 

14.  Inflammation  of  the  bo<ly  of  the  testicle  and  of  the 
epididymis  should  be  specialised  for  the  reason  that  in 
didymitis  it  sometimes  scarcely  affects  the  epididymis 
L whilst  in  epididymitis  the  body  of  the  testicle  generally 
rescapes.    This  distinction  is  warranted  by  the  fact  that 
*  the  body  of  the  testicle  is  sometimes  inflamed  as  the 
result  of  violence  and  that  didymitLs  is  said  to  be  an 
occasional  sequel  of  variola  and  of  parotitis,     Didy- 
mitis, when  consecutive  to  epididymitis,  may  be  sub- 
acute, acute,  or  super-acute.     It.s  resolution  may  begin 
in  three  or  four  days,  or  suppuration  and  even  gangrene 
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eslis  may  supervene,  or  the  inflammation  may 
clironic.    The  auper-acute  form  of  epididymitis 
■  always  accompanied  with  pcrididymitis  or  with 
yiimtous  didymitis. 

ho  sub-acut«  form  of  didymitis  is  not  accom- 
ivilh  much  pain,  resolves  slowly,  and  often  re- 
•ly  few  weeks.    Such  relapses  suggest  the  ex- 
;>f  purulent  coUections  in  the  testis.    \\"hen,  iti 
Lse.s,  the  vaginal  tunic  is  adherent,  and  this  is 
by  t!ie  immobility  of  the  testicle,  it  is  almost 
:hat  the  pus  is  nearing  the  scrotal  surface.     But 
ics  tli(!  abscess  is  encysted,  and  this  is  not  dis- 
unlil  the  testicle  is  excised  and  laid  open  to 
cheesy  mass. 

lie  acute  form  of  parenchymatous  didymitis  is 
^itl^rea^jau^vhidw^nreajM^li^ii^^ 
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I  which  has  been  mistaken  for  tuberculous  or  syphilitic 
[  degeneration,  is  styletl  benign  fungus  of  the  testis.  In 
Lmich  cases,  although  cicatrisation  finally  occurs,  the  tes- 
[  tide  is  practically  destroyed. 

17.  The  super-acute  form  of  didymitis,  of  very  rare 
F  occurrence,  is  accompanied  with  great  febrile  reaction 
I  and  excruciating  pain.    It  attains  its  maximum  intensity 

I  the  course  of  forty-eight  hours  when  the  period  of 
I  decline  of  the  inflammatory  process  begins;  otherwise 
I  the  testicle  becomes  gangrenous  and  beyond  repair.  Its 
I  entire  body  being  affecte<l  and  its  thick,  fibrous  invesfc- 
r  ment  being  inelastic,  yields  no  space  for  sweUing,  ac- 
I  coimtfi  for  the  extreme  pain  and  the  supervening  gan- 
igrene.  But  even  when  the  period  of  decline  is  passed 
I  and  the  organ  is  not  gangrenous,  it  suppurates  or  under- 
goes sclerous  degeneration  and  shrivels  into  a  small, 
hard  mass  of  scar  tissue. 

18.  In  the  treatment  of  epididj^mitis  the  phyacian 

^ should  be  guided  by  the  degree  of  the  inflammatory 
process  and  by  tiie  mental  and  physical  state  of  the 
patient.  Hypersesthetic  subjects  affected  with  the 
mildest  form  of  epiiUdymitis  often  make  such  outcry 
i^ut  a  d^ree  of  pain  which  scarcely  evokes  a  groan 
from  other  sufferers,  and  require,  to  tranquilise  them, 
the  soothing  influence  of  moral  suasion  or  even  of  the 
bromides  or  of  morphia.  Such  mild  cases  require  no 
_  focal  treatment  besides  suspension  of  the  testicles 
n'apped  in  cotton.  On  the  other  hand,  the  pain  caused 
■  a  super-acute  epididymitis,  in  which  the  integrity 
f  the  testicle  is  seriou.ily  threatened,  is  scarcely  com- 
OJned  of  by  the  more  stolid  sufferers,  and  this  ^ves  no 
Utle  anxiety  to  the  physician,  who  soon  realises  that 
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L  pinmpt  vmI  eofrgetic  measures  are  Deederi  to 
I  the  iD&unmalory  proceae  anJ  save  the  testiele 

I'jcal  treatiDeni  i^  acute  epiiii-irmitis  should 

le<leil  by  the  adminidtrstion  al  a  cathartic  medi- 

"liil  fthoiilil  coii9.-?t  in  the  applicattoo  of  the  ice-bag 

Ifirst  two  or  three  "lays.    In  iwoie  caee^  howe^tr, 

I  [Kit  relieval  by  cold  afiusion,  whilst  hot 

w  or  ihe  hot-water  hag  afford  reUcf  in  a  few 

I  In  either  ca.se,  when  the  pain  has  vanisbe^l,  the 

rfhoulfl  be  wrappeil  in  cotton,  partly  for  its  pro- 

I  from  injury,  partly  that  (he  cotton  vrappuig 

|t  a*  a  "dr>'  poultice."     The  surface  of  this  dry 

may  l>e  dastciJ  with  sodium  salicylate.     In 

*cvpTf  pain  along  the  spermatic  cord,  free  leech- 
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mitis,  except  when  super-acute,  in  which  case  heroic 
means  are  absolutely  necessary,  ant]  shoulil  begin  by 
the  use  of  free  leeching  in  the  inguinal  region  where  from 
twelve  to  sixteen  leeches  should  be  applied.  This  to  be 
followed  by  the  ice-bags,  one  in  front  and  one  behind 
the  testicle,  for  four  or  five  days.  Free  dosage  of  mor- 
phia is  needed  to  relieve  pain  and  induce  sleep.  The 
chief  purpose  of  this  heroic  treatment  is  to  prevent  sup- 
puration or  even  gangrene  of  the  seminiferous  tubules. 
When  relief  from  the  severe  pain  has  come  within  three 
days,  and  the  inflammation  is  in  a  measure  subdued, 
the  case  needs  only  such  treatment  as  is  prescriljed  in 
ordinary  epididymitis.  But  when  the  heroic  antiphlo- 
gistic treatment  has  failed,  and  tension  is  undiminishe<l, 
it  is  imperative  to  incise  freely  the  scrotum  and  tunica 
albuginea  in  order  to  afford  room  for  swelling  within  the 
body  of  the  testis  and  thas  strive  to  prevent  gangrene. 
This  treatment  by  free  incision  of  the  tunica  albuginea 
was  strongly  advocated  by  Vidal,  who  strove  to  general- 
ise it  in  all  cases  of  orchitis,  and  who  employed  it  in  four 
hundred  cases.  He  was  severely  censured  for  this 
practice  by  Gosselin,  who  said  that  the  incision,  as  made 
by  his  distinguished  colle^ue,  seldom  reached  the 
tunica  albuginea,  and  that  the  relief  it  afforded  was  due 
to  the  escape  of  the  serum  which  had  been  suddenly 
poured  into  the  cavity  of  the  tunica  vaginalis.  The 
truth  Ls  that  Viiial  had  really  matle  incision  of  the  tunica 
albuginea  in  many  cases,  and  in  some  of  them  .too  late 
to  prevent  gangrene  of  the  testicle.  There  is  no  doubt 
of  the  nece.ssity  of  the  earliest  incision  in  cases  of  didy- 
mitis  when  the  infianunation  is  not  quickly  subdued. 
Hernia  of  the  seminiferous  tubules  is  the  ordinary  con- 
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of  euch  incision,  but  is  surely  preferable  to 
,   since   complete   cicatrisation   of   the   wound 
'oLlows.    But  even  under  the  most  favorable 
incea  the  testicle  is  permanently  damaged  by 
nal  inflammatory  process. 

THE  8EUIKAL  VESICLES;    THEIR  INFLAU&UTIOK* 


1.  Gonecystitis — inflammation  of  the  seminal  vesicles 
— occurs  much  more  frequently  than  it  is  generally  sup- 
posed, and  exists  more  commonly  as  a  chronic  affection 
often  associated  with  trachelocystitis  and  prostatitis 
for  both  of  which  it  is  very  often  mistaken.  Its  ex- 
amination in  this  place  is  warranted  by  the  fact  of  its 
being  associated  with  many  of  tliose  cases  of  epididy- 
mitis attended  with  so  much  pain  as  to  mask  the  chief 
early  symptoms  of  gonecystitis. 

2.  Nearly  all  practising  physicians  have  had  their 
share  of  cases  of  chronic  urethral  discharge  accompanied 
with  phenomena  variously  styled  "genital  hypochon- 
driasis, sexual  neurasthenia,  diurnal  sperm atorrhrea, 
sterility,  impotency,"  etc'  The  majority  of  these  cases 
are  of  chronic  gonecystitis.  Their  cure  is  very  difficult, 
slow,  uncertain,  and  sometimes  impracticable.  It  is 
not  easy  to  persuade  the  patients  that  the  disease  is 
local  and  that  there  Ls  no  great  danger  of  implication 
of  other  organs.  Dwelling  much  upon  and  magnifying 
their  infinnity,  their  moral  state  is  soon  affected  in 
varying  degrees.  They  are  often  unheedful  of  goo<l 
advice  and,  after  having  "gone  the  rounds"  of  the 
regular  profession,  fall  into  the  hands  of  greedy  charla- 

na,  from  Lecture  XI 
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whilst  some  einl  their  days  in  asylums  for  the 

?he  conscientious  observer  of  human  ails    hav- 
ways  recognised  the  importance  of  a  preliminary 
nation  of  the  physical  properties  anil  gross,  minute, 
^lative  anatomy  of  such  organs  as  may  Ire  affected 
1  ready  to  undertake  the  task  of  setting  forth  their 
icny,  diagnastics,  prognostics,  and  therapeutica; 
the  following  sketch  of  the  nature  and  topography 

seminal  vesicles. 
'hese  vesicles,  physically  considered,  are  diver- 

of  the  spermatic  canals  ser\'ing  as  reservoirs  erf 
men.  in  man  and  in  the  majority  of  other  mam- 

notwithstanding  the  opinion  of  John  Hunter  to 
iiitrary.     The  view  that  the  seminal  vesicles  are 
ally  diverticula  of  the  spermatic  canals  is  based 
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spermatic  canals.  Each  vesicle  is  therefore  only  an 
extension  of  the  spermatic  canal.  In  some  animals,  the 
dog  kind  for  example,  there  are  no  seminal  vesicles,  the 
slightly  expanded  extremity  of  the  spermatic  canals 
doing  all  tliat  is  nece.-isary  toward  diluting  the  semen 
before  it  reaches  the  prastatic  region  of  the  urethra. 
Tlie  seminal  vesicles  of  a  horse,  dissected  in  1890,  (Ud 
not  consist,  as  in  man,  of  a  single  convoluted  tube  with 
diverticula,  but  each  vesicle  was  an  oblong  sac  capable 
of  containing  at  least  sixty  granmies  of  fluid.  The 
mucous  membrane  was  rugous  at  tiie  posterior  extremity 
of  the  sac  and  smooth  everywhere  else, 

5,  In  man,  one  vesicle  hes  on  the  right  and  the  other 
on  the  left  of  the  me<han  line,  each  with  a  spermatic 
canal  on  its  inner  border,  widely  separated  posteriorly 
and  conver^ng  anteriorly  to  the  base  of  the  prostate 
which  is  traversed  by  their  excretory  ducts  and  to  which 
their  anterior  extremities  are  closely  united;  the  vesicles 
and  accompanying  spermatic  canals  forming  two  sides 
of  an  isosceles  triangle  and  being  attache<l  to  the  lower 
fimilus  of  the  bla<ider,  with  it  rest  upon  the  rectum. 
The  close  relation  of  the  vesicles  to  the  prostate,  bladder, 
rectum,  and  peritomeum  explain  how  much  these  parts 
are  liable  to  be  reciprocally  involved  in  disease.  When, 
in  its  normal  state,  the  bladder  is  empty,  the  space  be- 
tween the  posterior  extremities  of  the  seminal  vesicles 
is  seven  centimeters  in  extent,  but  while  tliis  part  of 
the  bladder  is  thus  increased  in  width  it  lose.s  in  antero- 
posterior extent,  for  the  peritonaeum  descends  to  within 
fifteen  millimeters  of  the  base  of  the  prostate,  and  in 
■  some  cases  even  overlaps  the  base  of  the  prostate. 
When  the  bladder  fills  up  with  urine  the  peritonaeum 
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I  with  it  and  this  anteroposterior  space  is  more 

lubled,  whilst  the  transverse,  that  is  to  say,  the 
letween  the  postfirior  extremities  of  the  seininal 
1  loses  two  centimeters. 

Lch  vesicle  has  a  proper  fibrous  tunic,  ami  the 

me  besides  a  common  fibrous  enveiope  containing 

|ierable  amount  of  smooth  mtiscle  tissue,  which 

3  them  superiorly  to  the  blatider,  while  they  are 

a  to  the  rectiim  by  loose  connective  tissue.    They 

Btheir  nutrition  from  branches  of  the  inferior 

pnd  middle  hemorrhoidal  arteries.    Their  veins 

3  and  form  a  plexus  which  pours  its  blood  into 

eins  of  Santorini's  plexus,  and  which  renders 

of  the  vesicles  so  bloody  and  dangerous  an 

l)n  as  it  has  proved  to  be.     The  lymphatic  vessels 

idant  and  end  in  two  trunks  on  each  side  wliich 
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of  the  three,  and  an  internal  mucoua  layer.  This  mucous 
layer  is  rugous,  alveolar,  lined  with  cubical  epithelium, 
and  contains  caecal  glands  such  as  are  fouud  in  the  ter- 
minal expanded  part  of  the  spermatic  canals.  The 
glands  are  paiallel  to  each  other,  are  ordinarily  single, 
but  here  and  there  are  double,  triple,  quadruple,  or  even 
quintuple,  converpng  to  a  common  duct  wiiich  opens 
between  the  rugae,  the  clear,  mucoid  substajice  which 
they  secrete  ser\'ing  to  dilute  the  semen. 

8,  Each  vesicle  has  an  excretory  duct  which,  uniting 
with  the  spermatic  canal,  forms  the  common  ejaculatory 
duct,  is  about  sixteen  millimeters  in  length,  slightly 
conical  in  form  and  opens  by  a  slit  on  each  side  of  the 
veru  montanmn  on  the  floor  of  the  prostatic  regjon  of 
the  urethra.  The  caliber  of  this  common  ejaculatory 
duct  is  about  two  nulhmeters  at  its  upper  extremity; 
decreasing  to  about  one  millimeter  at  its  terminal  ex- 
tremity in  the  urethra,  and  is  extensible  to  a  marked 
d^ree.  Its  parietes  are  very  thin  as  compared  to  those  of 
the  seminal  vesicle,  and  its  mucous  membrane  is  smooth. 

9.  The  vesicles,  as  is  seen  from  their  peculiar  con- 
struction, serve  the  double  purpose  of  reservoirs  of  the 
semen  and  of  accessory  glands  to  the  genital  apparatus, 
their  alveoli,  diverticula,  and  convolutions  preventing 
their  entire  evacuation  during  seminal  ejaculation.  In 
them  the  semen  is  detaine<l  long  enough  not  only  to  be 
dilute<l  by  their  mucoid  secretion,  but  for  the  sperma- 
tozooids  to  attain  fuU  maturity.     In  the  semen  of  men 

I  pven  to  excessive  venery,  immature  spermatozooids  have 
been  found  still  inclosed  in  parent  cells.  This  seems  to 
sustain  the  view  that  the  .'^rmatozooids  do  not  reach 
perfection  until  they  have  lingered  for  a  time  in  the  lower 
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part  of  the  spermatic  canals  ami  in  the  seminal 

lesides  secreting  the  mucoid  substance  to  which 
:e  has  already  been  inaile,  the   seminal  vesicles 

certain  very  small  calcareous  concretions,  few 
l)er  and  not  constantly  found,  except  in  disease. 

mentions  Carmann,  Riedlin,  Stalpart  Vander 
artmann,  Meckel,  Hemman,  and  Baillie  as  having 
iamples  of  calcareous  concretions  formed  in  these 
;.  and  likewise  Mitchell  as  having  found  two  hun- 
nall  calculi  of  earthy  appearance  in  the  right  ' 
1  vesicle  of  a  phthisical  subject.     Rokitansky 
nke  of  calculous  concretions  in  the  vesicles.     In 
n   to  these  calculous  particles  there  is  a  great 
lice  of  other  concretions,  irregular  in  form  and 
arly  colorless  in  health,  amber-coloreil  in  disease. 
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in  size.  The  large  synipexia  sometimes  consist  of  alle- 
gations of  small  concretioDs  cementeil  by  pus  and  im- 
prisoning spermatozooiils,  blood,  and  epithelial  cells. 
They  fly  to  pieces  on  slight  pressure. 

11,  The  apparently  normal  seminal  vesicles  of  a  man, 
aged  thirty-nine  years,  who  had  died  of  pneumonia, 
were  carefully  tlissected  and  the  contents  of.  the  left 
vesicle  examined  microscopic^y,  with  the  following 
results:  The  fluid  was  \'isci(l,  of  a  brownish  color,  and 
eon^ted  of  mucus,  with  innumerable  spermatozooitls. 
^)ennatJc  cells,  leucocytes,  a  few  cubical  cells,  and  great 
Dimibers  of  sympexia  of  a  yellowish  color,  globular  in 
form;  some  of  them  about  half  the  diameter  of  red 
blood-corpuscles,  others  of  nearly  the  size  of  red  cor- 
puscles. Here  and  there  these  sympexia  were  aggre- 
gated in  masses  from  the  two  hundredth  to  the  one 
hundredth  of  a  centimeter  in  size. 

12.  The  viscid,  brownish  contents  of  the  semioal  vesi- 
des  of  a  man,  seventy-three  years  of  age.  who  died  of 

head  injury,  examined  microscopically,  twenty-four 
hours  after  death,  consisted  of  epithelial  cells  of  different 
[forms,  polygonal,  cubical,  oval;    a  few  spermatic  cells, 

ly  sympexia  of  amber  color,  varying  in  size  from  one- 
third  the  <liameter  of  red  blood-cells  to  that  of  leuco- 
cytes, some  of  these  sympexia  were  round,  the  majority 
polyhedral  and  irregular,  an<l  many  of  the  smallest 
were  aggregated  in  masses  of  four,  six,  eight,  or  ten. 
No  free  spermatozooi<i3  were  discerned.  Other  ob- 
servations gave  similar  results.  The  cubical  character 
of  the  epithelial  investment  and  the  existence  of  mucous 

ids  were  verified  in  the  vesicles  as  well  as  in  the  lower 
id  (^  the  spermatic  canals. 
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13.  The  foregoing  account  of  the  nature,  uses,  and 
anatomic  relations  of  the  seminal  vesicles,  based  upon 
a  great  number  of  dissections  and  upon  a  long  and 
ful  study  of  these  httie  organs,  in  health  and 
is  intended  as  an  introduction  to  the  exposition  of  thdr 
morbid  states,  of  their  diagnosis,  and  of  their  therapy. 

14.  Gonecystitis  does  not  appear  to  have  attracted 
much  attention  until  Lallemand  pubhshed  his  observa- 
tions of  this  affection  in  connection  with  "sperma- 
torrhcea,"  which  is  often  one  of  its  phenomena,  while 
some  form  of  urethritis  is  almost  invariably  its  exciting 
cause,  Civiale,  Vidal,  Gosselin,  Verneuil,  Fournier, 
Rapin,  and  other  authors,  French,  German,  English,  and 
American,  have,  to  a  greater  or  less  extent,  discussed 
the  question  of  inflammation  of  the  seminal  vesicles  in 
special  essays,  general  surgical  treatises,  inaugural 
theses,  or  journal  articles.  Among  the  essays  that  have 
appeared  in  the  latter  part  of  the  nineteenth  century 
upon  tills  subject  is  a  paper,  with  the  title  of  "Seminal 
Veaculitis,"  by  Mr.  Jordan  Lloyd,  of  Birmingham,  in 
the  British  Medical  Journal,  April  20,  1889.  Each  of 
these  writers  has  contributed  his  share  of  labor  toward 
the  elucidation  of  the  subject,  but  much  still  remains  to 
be  done  by  other  workers. 

15.  This  affection  is  most  frequent  among  men  who 
habitually  indulge  in  excessive  venery,  and  among  those 
addicted  to  masturbation;  either  excess  rendering  the 
seminal  vesicles  more  or  less  vulnerable.  This  vul- 
nerability is  owing  to  abnormal  expansion  of  the  ejacu- 
latory  ducts,  or  in  constant  erethism  of  their  mucous 
membrane  and  of  that  of  the  vetiicles.  Acute  urethritis 
carries  its  virus  through  tlie  ejaculatory  duct  and  thus 
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infects  the  vesicle  of  one  or  of  both  sides,  and  also  through 
the  spermatic  canal  to  the  epididymis.  However,  epi- 
diUyniitis  oft^n  occurs  without  gonecystitis  and  vice 
versa.  Chronic,  much  more  commonly  than  acute  ure- 
thritis, is  the  cause  of  gonecystitis;  but  violent  cathe- 
teriam,  particularly  when  a  very  small  instrument 
enters  or  tears  the  ejaculatory  duct,  is  an  accident  which 
should  be  added  to  the  aetical  factors  of  this  inflam- 
mation. 

16.  The  acute  type  of  gonecystitis  which  occurs  as 
one  of  the  consequences  of  urethritis  with  orchitis  is 
very  often  overlooked,  because  the  phenomena  of  the 
orchitis  occupy  so  much  of  the  patient's  attention  that 
the  subjective  symptoms  referable  to  the  region  of  these 
vesicles  are  generally  masked  by  those  of  the  orchitis. 
Therefore,  in  ortler  to  a.scertain  the  existence  or  non- 
existence of  acute  gonecystitis,  it  is  necessary  to  put 
well-directeil  questions  to  sufferers  from  urethritis  and 
consequent  orchitis  accompanied  with  discomfort  or 
pain  in  intrapelvic  organs. 

17.  In  acute  gonecystitis  the  mucous  membrane  of 
the  ejaculatory  duct  may  be  swollen  to  the  extent  of 
occluding  its  lumen,  or  a  good-sized  sympexion  may  be 
dislodged  from  the  vesicle,  forced  into  and  plug  the 
ejaculatory  duct,  so  that  in  either  ca.se  pus  may  accumu- 
late in  and  greatly  dktend  the  vesicle  whose  attenuated, 
or  perhaps  ulcerated  walls,  are  finally  perforated,  possi- 
bly at  several  points,  allowing  this  pu.s  to  infiltrate  the 
ambient  connective  ti-ssue  and  to  form  a  vast  abscess 
poiuting  in  the  direction  of  the  ischio-rectal  fossa,  of 
[he  bladtler.  of  the  rectum,  or  even  of  the  peritonieum. 

process  of  suppuration  belongs  generally  to  the 
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Lte  or  acute  inflamniation  of  the  vesicles.  In 
I  of  sub-acute  inflanmiation  there  Is  a  minor 
J  swelling;  resolution  being  slow  or  failing,  there 
Bchronic  gonecystitis,  interstitial  as  well  as 
Tmatous, 

I  the  chronic  type  of  this  inflammation  there  is 
illy  more  or  less  distension  of  the  vesicles  which 
large  sympexia,  as  shown  in  several  of  the  thirty- 
lefuUy  dissected  specimens  exhibited,  or  the 
Pirivels  sometimes  in  an  extraordinary  degree, 
1  three  of  the  specimens,  and  becomes  useless, 
illiistrates  three  interesting  points : 
I  of  the  right  spermatic  canal,  shriveling  of  its 
Inying  seminal  vesicle,  and  apparently  compen- 
jilargement  of  tlie  left  vesicle  and  lower  end  of 
Another  specimen  also  illustrates 
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enlarged,  hard,  and  filled  with  large  syrapexia.  The 
shriveled  condition  of  the  seminal  vesicles  is  conamon 
in  cases  of  prostatic  enlargement  which  have  required 
fre(|ueiit  e  vac  native  catheterism  of  the  bladder  for 
several  years;  the  patients  having  hail  repeated  attacks 
of  Orchitis  with  involvement  of  both  vesicles, 

20,  Of  sixty  dissections  of  the  seminal  vesicles  of 
elderly  subjects  affected  with  prostatic  enlargement, 
forty-five  pairs  of  these  vesicles  were  found  to  be  hard 
and  shriveled.    The  remainder,  though  not  diminishetl 

_  in  size,  were  more  or  less  indurated.  In  a  few  instances 
they  were  enlarged,  and  in  one  they  were  cancerous. 
In  another  specimen,  both  vesicles  were  found  reduced 
to  less  than  half  the  normal  size  and  were  nearly  as  hard 
•  as  cartilage.  A  longitudinal  incision  made  into  the  left 
ve^cle  showed  the  lumen  of  its  tut}e  to  be  reduced  to 
about  two  millimeters  in  diameter,  except  at  the  pos- 
terior extremity  of  the  vesicle  where  its  walls  were  atten- 
uated, translucent,  and  expanded  into  a  cyst  containing 
three  grammes  of  limpiil  fluiti.  The  right  vesicle,  which 
was  not  incised,  presented  the  .same  external  features 
as  the  left.  The  prostate  was  much  increa.sed  in  size, 
very  hard,  and,  for  several  years  had  so  impelled  urina- 
tion as  finally  to  cause  pyelonephritis  and  death, 

21.  The  symptoms  of  acute  gonecystitis.  so  far  ob- 
served, are:  Almost  constant  painful  erections  of  the 
penis;  frequent  and  painful  ejaculations  of  semen 
mixed  with  pus  and  blood,  until  the  ejaculatory  duct  is 
occluded  when  sjwrmatic  colic  occurs;  pain  extending 
along  the  urethra  to  the  extremity  of  the  penis  (this, 

I  however,  is  an  index  of  coexistent  trachelocystitis) : 
I  difficult,  painful,  and  frequent  urination;  burning  pain 
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in  the  perinffium,  at  the  anus,  and  in  the  lower  end 
the  rectum;  rectal  tenesmus;  and  very  painful  defecar 
tion.  Rigors  and  febrile  reaction,  and  throbbing  pains 
in  the  rectum  indicate  suppuration.  Retention  of 
urine  sometimes  occurs  in  case  of  great  tumefaction  of 
one  or  both  vesicles. 

22.  The  diagnosis  of  acute  gonecystitis  ia  reach* 
through  analysis  of  the  symptoms,  digital  exploration 
by  way  of  the  rectum,  and  intra-urethral  instrumental 
exploration.  The  digital  examination  reveals  more  or 
less  tumefaction,  heat,  antl  tenderness,  in  the  region  of 
the  vesicles  on  one  or  on  both  sides,  as  the  case  may  be. 
If  the  swelling  is  in  the  form  of  a  single  hard  oblong 
tumor  extending  from  the  base  of  the  prostate  upward, 
backward,  and  outward,  the  presumption  is  that  the 
inflammatory  process  has  not  pas.sed  beyond  the  proper 
capsule  of  one  seminal  vesicle.  If,  however,  there  is  a 
diffuse,  doughy  swelling  extending  lieyond  the  median 
line,  it  is  likely  that  both  vesicles  are  involved,  that  per- 
foration of  their  walls  has  occurred,  and  that  the  am-j 
blent  connective  tissue  is  infiltrated.  When  one  vcai 
only  is  involved  in  suppuration  together  with  the  pre- 
rectal  connective  tissue,  the  pus  sometimes  points  in  the 
direction  of  the  ischio-rectal  fossa.  In  such  cases  the 
rectal  exploration  indicates  the  lateral  deviation  of  the 
abscess.  The  instrumental  exploration  through  the 
urethra  should  be  made  first  with  a  gum  catheter  with 
the  object  of  emptying  the  bladder.  This  done,  a 
moderate-sized  rectangular  steel  sound  should  be  care- 
fully introduced.  Though  the  first  catheterism  may 
have  given  some  pain,  the  moment  the  sound  reaches' 
and  distends  the  prostatic  region  of  the  urethra  and 
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})asses  over  the  veru  niontanum  the  nioet  acute  burning 
pain  ]a  felt  and  coutinues  as  lung  as  the  instrument  is 
retained  in  position.  Without  loss  of  tinie  a  finger  should 
be  passed  into  the  rectum  and  pressure  made  against  the 
sound  in  order  to  break  up,  and  cause  the  expulsion  of, 
any  sympexion  which  may  be  plu^ng  the  ejaculatory 
duct.  Several  of  the  symptoms  being  common  to  acute 
prostatitis,  the  rectal  and  urethral  explorations  are 
necessary  to  the  distinction  of  acute  gonecystitis  from 
■cute  prostatitis.  The  connections  of  the  ejaculatory 
ducts  with  the  urethra,  the  seminal  vesicles,  and  the 
apermatic  canals  explain  how  gonecystitis  and  orchitis 
may  occur  at  the  same  time  as  consequences  of  ure- 
thritis. But,  as  already  saltl,  the  phenomena  of  the 
orchitis  are  often  such  as  to  mask  those  of  the  gone- 
cystitis. It  is  therefore  wise,  in  cases  of  oreliitLi,  at- 
tended with  pain  along  the  spermatic  cord,  to  make  a 
digital  rectal  exploration  of  tlie  seminal  vesicles  which, 
if  found  tender  to  pressure,  swollen,  and  hot,  should  be 
treated  accordingly. 

23.  In  the  treatment  of  acute  gonecystitis  the  chief 
indication  is  to  prevent  interstitial  suppuration.  For 
this  end  a  similar  course  to  that  pursued  in  the  man- 
agement of  acute  prostatitis  should  be  adoptetl.  After 
thoroughly  cleansing  the  rectum,  three  or  four  leeches 
may  be  applied  to  its  mucoas  membrane  in  the  r^on 
of  the  affected  vesicle,  with  the  aid  of  a  tulie  .■mch  as 
that  recommendeii  by  Dr.  Hughes  of  Dublin,  for  leech- 
ing in  acute  prostatitis.  ^Vhen  the  well-gorged  leeches 
have  cast  themselves  away,  irrigation  of  the  rectiun 
with  warm  water  should  be  made  until  it  is  judged  that 
ft  BuiBcient  quantity  of  blood  has  flowed.     If  it  b  found 
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impracticable  to  leech  by  way  of  the  rectum,  ten  or 
twelve  leeches  may  be  applied  to  anal  and  perineal 
r^ons.  Enough  blood  will  thus  be  drawn  to  unload 
the  congested  prerectal  plexus  of  veins.  As  soon  as 
possible  after  either  of  these  modes  of  local  depiction,  the 
lower  end  of  the  rectum  should  be  packed  with  cracked 
ice.  WTien  the  ice  melts,  the  water  is  allowed  to  flow  out, 
while  the  anus  is  slightly  stretched  open  for  the  introduc- 
tion of  more  of  the  ice  suppositories,  which  process  should 
be  repeated  as  often  as  every  hour  while  the  patient  is 
awake.  These  frequent  applications  of  ice  should  be 
continued  two  or  three  days,  and  longer  if  nece&iarj'. 

24.  This  antiphlogistic  treatment  is  valuable  only 
during  the  periotl  of  increase  or  of  stasis  of  the  inflam- 
mation. Begun  later,  it  is  apt  to  be  worse  than  useless. 
But  when  employed  at  the  right  time  and  faithfully 
carried  out,  nmch  suffering  is  prevented,  and  resolution 
likely  to  be  hastened.  Otherwise  suppm-ation  occurs 
and,  to  hinder  the  pus  from  finding  an  outlet  which  may 
be  dangerous  to  the  patient,  the  sooner  a  free  exit  is 
artificially  given  to  this  pus  the  better  for  his  safety. 
The  particular  process  of  relief  should  be  adapted  to  the 
condilion  of  the  individual  and  to  the  extent  of  the 
abscess.  When  it  is  ascertained  by  digital  exploration 
that  the  abscess  is  not  large  but  well  defined  on  one  side 
or  the  other  of  the  me<lian  line,  the  presumption  is  that 
the  pus  has  not  passed  beyond  the  boundary  of  the  proper 
fibrous  capsule  of  one  vesicle.  In  such  a  case  aspiration 
through  the  rectal  walls  is  indicated.  The  parts  should 
be  brought  to  view  by  means  of  a  speculum,  and  a  slight- 
ly curved  aspirating  needle,  not  less  than  two  milli- 
meters in  caliber,  should  be  thrust  into  the  abscess  and 
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the  cavity  quickly  emptied  and  then  well  irrigated  with 
peroxide  of  hydrogen.  A  single  aspiration  may  suffice, 
but  in  case  the  cavity  refills,  the  aspiration  and  irriga- 
tion should  be  repeated.  If,  from  super-acute  inflam- 
mation, there  is  reason  to  beheve  that  much  necrosis 
of  the  tissues  has  occurred,  or  if  the  pus  has  broken 
through  all  barriers  and  has  already  infiltrated  the  pre- 
rectal  connective  tissue,  a  speculum  should  be  intro- 
duced, and  a  free  incision  made  through  the  rectal  walj 
into  the  abscess  whose  cavity  should  be  disinfected  and 
lightly  packet!  with  a  tent  of  antiseptic  gauze  to  be 
renewed  once  daily.  Whenever  the  abscess  is  large,  and 
this  is  likely  to  be  the  case  in  abscesses  of  very  slow 
formation  and  development,  such  abscess  Ls  apt  to  point 
laterally  toward  the  ischio-rectal  fossa.  In  that  case 
it  should  be  reached  by  way  of  the  perina'um,  as  sug- 
gested by  Mr.  Lloyd.  The  incision  may  be  central  or 
lateral  and  directed  so  as  to  avoid  the  urethra  and  rec- 
tum. In  case  of  doubt,  that  is  to  say,  in  case,  from  the 
extent  of  the  purulent  collection,  there  is  a  suspicion 
that  both  vesicles  are  affecte*!,  it  is  wise  to  make  a 
crescentic  incision  two  centimeters  in  front  of  the  anal 
margin  and  deepen  the  cut  by  careful  dissection  between 
the  rectum  and  prostate:  care  being  taken  to  avoid 
wounding  the  urethra.  After  thus  giving  free  vent  to 
the  piLS,  the  abscess  cavity  should  be  well  disinfected 
I  and  loosely  packe<l  with  gauze,  so  that  the  healing 
[process  may  begin  at  the  bottom  of  the  wound. 

25.  Chronic  gonecystitis.  so  di-stressing  to  the  suf- 
tferer.  often  so  puzzling  to  the  physician,  and  of  so  much 
Pgreater  frequency  than  the  acute  form,  is  worthy  of  a 
Tifiev  notatioiis  on  ita  nature  and  treatment. 
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illiough  acute  gonecystilis  often  resolves  ^^ith- 
muration,  it  becomes  chronic  in  a  considerable 
Ton  of  cases,  whilst  in  the  great  majority  of  in- 
I  chronic  gonecystitis  begins  independently  of 
|e  type. 

!  common  causes  of  chronic  gonecystitis  are 
excesses  and  masturbation,  both  giving  rise 
lie  urethritis,  which  is  the  immediate  cause- 
he  symptoms  of  the  chronic  are  similar  to  those 
(cute  type,  but  the  siiffering  is  in  lesser  degree, 
i  no  febrile  reaction,  One  of  the  most  con- 
Bmptoms  is  a  burning,  itcliing  sensation  in  the 
Bn,  anus,  and  rectum,  such  as  occurs  in  the  acute 
i  so  intense  though  continuous,  in  some 
lid  very  harassing  month  after  month  and  year 
Another  phenomenon  is  painful  spasmodic 
of  the  anal  sphincter.     When  a  seminal 
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rayiah-white  witb  a  darker  border  which  never  con- 

^ainn  any  element  of  yellow,  while  in  case  of  inilaiii- 

niation  of  the  seminal  tract  the  drieil  stain  presents  a 

i  yellow  coloring,  either  throughout  or  at 

re  border,  which  is  the  most  higlUy  colored.  When  the 
1  originates  in  the  urethral  or  prostatic  crypts,  its 
mixture  is  never  so  intimate  as  in  the  first  case,  and  the 
yellow  coloring  shows  itself  in  minute  zones  or  in  dis- 
seminated spots  upon  the  gray  stain." 

31.  The  progress  of  the  chronic  type  of  gonecystitis 
Is  slow  and  gradual,  tending  to  complications  of  more  or 
leas  gravity,  as,  for  instance,  when  the  ejaculatory  duct 
becomes  occluded  and  allows  the  secretions  to  so  ac- 
cumulate as  to  greatly  fUstend  the  vesicle  and  even  the 
spermatic  canal.     Such  cases  are  of  rare  occurrence,  and 
thfeir  symptoms  are  not  easily  interpreted.     Dr.  Nathan 
R.  Smith,  of  Baltimore,  reported,  in  The  Lancet,  Vol. 
2,  p.  558,  1872,  with  the  title  of  "  Hydrocele  of  tlie  Sem- 
inal Vesicle,"  a  case  of  cyst  of  the  left  ve.sicle  which 
filled  the  pelvis  and  extended  into  the  abdominal  cavity 
^^  to  a  point  above  the  umbihcus,  and  was  at  first  mistaken 
^^BIm'  retention  of  urine.     The  cyst  was  tapped  by  way 
^^Bf  the  rectum  and  ten  pints  of  a  bronm,  serous  fluid 
^^^Brawn.     In  four  weeks  the  cyst  filled  again  anri  was 
^^Hgwn  tapped.    This  time  it  did  not  refill.    Reference  to 
^^Bttiis  vase  is  marie  by  Mr.  LtoyH  in  liis  excellent  paper. 
A  remarkable  example  of  dilatation  of  the  spermatic 
canal  is  recorded  by  Troussel-Delvincourt  in  the  Nmi- 
veau  Journal  de  M&krine,  October,  1820.     In  that  case 
H^^Ltbe  right  spermatic  canal  formed  a  cylinder  measuring 
^^Kiearly  five  centimeters  in  diameter,  soft,  smooth,  filled 
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with  a  thick,  pulpy,  yellow  material  similar  to  that  of 
softened  tubercle.  The  seminal  vesicles  contained  a 
similar  but  less  consistent  material.  These  two  are 
very  exceptional  cases,  for  ciilatation  rarely  exceeds 
twice  the  normal  caliber,  of  the  vesicle  or  spermatic 
canal,  as  shown  by  the  .specimens  just  exhibited. 

32.  Sub-acute  and  chronic  inflammation  sometimes 
end  in  calcareous  infiltration  of  one  or  both  vesicles  and 
.spermatic  canals.  Among  the  specimens  exhibited  is  a 
good  illustration  of  calcareous  infiltration  of  the  sperma- 
tic canals. 

33.  Since  inflamqiation  of  the  spermatic  canal  is 
ordinarily  associated  with  gonecystitis,  sterility  is  one 
of  the  sequels  of  the  chronic  type  when  both  sides  are 
affected;  the  spermatozooids  being  destroyed  by  the 
abnormal  secretions  of  the  spermatic  canals  and  seminal 
vesicles.  When  the  two  spermatic  canals  or  the  two 
ejaculatory  ducts  are  permanently  occluded,  impotency 
is  the  result;  erection  of  the  penis  being  imperfect  and 
sexual  desire  finally  extinct. 

34.  In  elderly  men,  as  seen  by  the  results  of  the  dis- 
section of  sixty  pairs  of  seminal  vesicles,  there  is  often 
shriveling  of  the  vesicles  due  to  chronic  inflammation. 
In  younger  subjects  the  chronic  inflammation  is  generally 
confined  to  the  mucous  membrane,  and  the  vesicles  are 
more  likely  to  be  dilated  and  filled  with  large  sympexia. 
In  several  of  the  thirty-four  dissections  first  mentioned 
a  sjTnpexion  was  found  blocking  the  ejaculatory  duct. 
In  these  younger  subjects  the  s\-mptoms  are  ordinarily 
distinct,  whilst  in  elderly  men  they  are  frequently 
wanting,  and  the  altered  condition  of  the  vesicles  is 
ascertained  only  at  the  necropsy. 
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35,  The  treatment  of  chronic  gonecystitis  should  con- 
rist  in  endeavors  to  cure  the  existing  chronic  urethritis, 
and  in  emptying  the  distended  vesicle  by  pressure  with 
the  finger  passed  into  the  rectum.  This  may  be  followed 
by  very  warm  enemata  and  the  occasional  use  of  rectal 
suppositories  of  belladonna  and  opium,  ten  centigrammes 
of  the  first  and  twenty  of  the  second  drug.  From  time 
to  time  the  passage  into  the  urethra  of  a  steel  sound  and 
digital  compression  thereon  through  the  rectum  should 
be  resorteil  to  for  the  purpase  of  effecting  the  expulsion 
of  such  sympexia  as  may  be  lodged  in  the  ejaculatory 
iiduct.  This  process  should  be  employed  as  well  for 
-purposes  of  diagnosis  as  for  relief  at  the  same  time'; 
the  extraction  of  the  sympexia  allowing  the  distendeil 
vesicle  to  be  emptied  and  thus  relieving  a  painful  sper- 
matic colic. 


VI 

iL"  strictures;  theib  nature  and  diagnosis 

AND    indications    OF   TREATMENT 

^ustia,  coarctation,  stenosis,  and  stricture,  are 
LS  applied  to  the  contiition  of  a  urethral  canal 
aiiber,  at  some  particular  point  or  points,  is 
owing  to  a  morbid  state  caused  by  localised 
phlegmasia,   loss   of  substance,  contusion,  or 
ri.     Such  narrowing,  in  general,  is  slowly  pro- 
and,  unless  treated  early,  the  lumen  of  the  con- 
is  finally  reduced  in  diameter  to  less  than  a 
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strange  if  the  modes  of  trealment  of  urethritis  employed 
up  to  that  time  aud  the  improved  metliods  that  followed, 
be  contrasted.  The  so-called  abortive  treatment  ot 
acute  Urethritis,  by  the  injection  of  six  or  eight  per 
cent,  silver  nitrate  solutions,  was  a  prolitic  cause  of 
stricture,  as  was  also  the  use  or  rather  abuse  of  other 
caustic  soiution.^,  such  as  stiong  solutions  of  mercuric 
or  zinc  chloride,  which  exeitetl  a  superabundant  epi- 
thelial exfoUation  and  increased  the  ext<>nt  of  the  acute 
phlegina.<ia  even  to  the  spongy  substance  of  the  urethral 
canal.  Reahsation  of  the  evils  of  these  rash  processes 
at  length  brought  about  a  radical  change  in  treatment. 
InjectJont?  were  given  up  for  the  oral  administration,  in 
very  large  doses,  of  copaiba  balsam  or  of  powdered  cu- 
bebs,  designed  to  act  through  the  urine.  Tiiis  large 
dosage  was  often  detrimental  to  the  kidneys  and  gen- 
erally failed  to  fulfill  the  promise  of  speedy  reUef;  the 
urethritis  becoming  chronic  and  confirmed  stricture  en- 
suing. All  that  need  he  said  of  the  modern  treatment 
of  uretiiritis  is  that  it  insures  a  comparatively  quick 
cure  without  tioing  violence  to  tJio  mucous  membrane 
or  to  its  underlying  tissues,  aud,  in  a  great  measure,  is 
preventive  of  stricture.  However,  there  are  still  very 
many  angustix  due  to  neglect  or  to  the  heroic  treatment 
(rf  urethritis,  so  often  attempted  by  the  patients  them- 
aelves,  to  occupy  much  of  the  physician's  time  and  to 
demand  of  him  an  abimdant  supply  of  bougies  and  of 
othemeedfui  instruments. 

4.  Very  narrow  strictures,  the  so-^-alled  impa'sable, 
are  als3  of  less  frequent  occurrence  than  formerly,  and 
of  the  urethra,  Ixuhin  1  a  stricture,  followed  by 
Itration  of  urine  in  the  ambient  connective  tissue,  is 
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rarely  met  with  in  our  days.  Tlie  comparative  rarity  I 
of  these  grave  conditions  is  accounted  for  by  the  facti 
that,  for  many  years  past,  strictures  have  been  more  I 
commonly  treated  dm-ing  tlieir  formative  stage,  TheJ 
value  of  early  prophylactic  treatment  needs  no  com-  I 
nicntary. 

5.  The  most  fre(]uent  cause  of  stricture  is  neglected  * 
or  improperly  treated  urethritis.      Among  other  aetical 
factors  are  the  too  frequent,  the  violent,  and  the  care- 
less uses  of  bougies — even  when  these  instruments  are 
uninfected — in  the  treatment  of  other  disorders  of  the 
urinary  organs,  such  as  cystitis  and  chronic  retention  of 
urine.    The  excessive  use  of  ardent  spirits,  of  beer,  of 
new  wines,  and  the  abundant  ingestion  of  certain  other  ] 
irritants,  are  at  least  indirect  causes.     Indeed  all  theae  \ 
abuses  give  rise  not  only  to  urethritis  with  consequent 
narrowing  of  the  urethra,  but,  as  in  the  case  of  unduly 
frequent  eatheterism,  to  induration  of  the  whole  canal. 

6.  The  true  pathogeny  of  stricture  was  unknown  imtil 
after  the  middle  of  the  nineteenth  century.     Anciently  I 
the  general  belief  was  that  urethral  obstruction  was  due 
to  the  existence  of  "  excressences,  c-amncles,  carnosities, 
or  callosities,"  for  the  destruction  of  which  clivers  in- 
struments, ointments  and  escharotics  were  employed 
by  Par^  and  his  contemporaries  who  had  accepted  the  i 
theory.    But  a  century  later  Dionie*  appears  to  hav&  I 
been  the  first  to  question  this  notion  concerning  "ex- 
cressences," etc.,  as  the  cause  of  urethral  obstruction, 
and  said  substantially  that,  in  many  dissections  of  the 
parts,  where  these  "caruncles"  were  supposed  to  exist, 
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he  had  failed  invariably  to  find  any  of  these  "caruncles, 
caroosities,"  etc.,  but  had  diseoveretl  distinct  local 
narrowings  of  the  canal,  caused,  as  he  thought,  by  the 
cicatrisation  of  ulcers  of  the  mucous  membrane  due  to 
virulent  urelhritis.  Othera  reached  tlie  same  con- 
clujsion,  but  the  erroneoas  notion  regarding  the  mythical 
"excressences,"  etc.,  continued  to  be  entertained  down 
to  the  latter  part  of  the  eighteenth  century,  when 
Benjamin  Bell*  gave  his  help  toward  the  firm  estab- 
lishment of  the  theory  of  locaJ  narrowing  of  the  urethral 
canal  as  a  sequel  of  urethritis ;  saying  that  this  narrow- 
ing occurs  in  two  different  ways:  first,  by  mere  tume- 
faction of  the  mucoas  membrane;  second,  by  con- 
traction, as  if  a  corri  were  tied  around  the  urethra.  The 
thewy  of  "  csirnositieB"  having  been  given  up,  the  notion 
of  a  sweUing  of  the  mucous  membrane  remained  fixed 
in  the  minds  of  physicians,  among  whom  was  Jules 
Gu^rin,  who  flourishetl  during  the  first  half  of  the  nine- 
teenth centUT}'  and  who  was  a  believer  in,  an<l  a  propa- 
I  ^t*""  of,  the  theory  of  a  special  iniwluiar  tisnie  peculiar 
to  urethral  strictures.  These  theories  of  the  develop- 
ment of  stricture  were  all  demolished  by  D&>onneaux,t 
who,  in  1865,  pubhshed  his  observatioas  on  the  diseased 
urethra  with  the  aid  of  his  endoscope,  which  revealed  a 
local  granular  condition  r^artled  by  him  as  the  real  be- 
gjnning  of  stricture,  and  said:  "If  we  coasider  ure- 
thritis and  the  con-seriuent  stricture  as  a  single  affection, 
whofle  evolution  begins  at  the  moment  of  contagion  and 
continues  to  the  organic  stricture,  we  are  led  to  recog- 

*Oii    Gononfacea    Virulenta,    etc,       Edinburg,    1793.      V(4.    I. 


I 


106  SUaaEEY    OP    OENITO-uaiXAET    OUOAKS 

iiise,  in  the  progress  of  this  ailment,  three  different  .1 
epochs,  to  each  of  wliich  belongs  a  particular  kind  of  I 
stricture.    The  first  epoch  is  that  of  the  urethritis  or  of '( 
the  acute  inflammatory  stricture;    the  last  epoch  an- 
swering to  tUe  confirmeil  fibrous  or  inodular  stricture. 
Between  these  two  extremes  is  an  intermediary  epoch  1 
which  originat-es  in  the  first  and  prepares  the  third." 
It  was  in  this  middle  period  that  ho  discovered,  with  the 
aid  of  the  endoscope,  the  locaTised  chronic  inflammation 
with    granulations    and    therefore  named  it  granular 
urethritis. 

1.  The  first  or  formative  stage  of  urethral  Btricture,J 
according  to  the  views  of  D^sormeau,K,  which  are  correct  I 
in  the  main,  is  granular  local  urethritis.    In  this  chronic  j 
condition  the  mucous  glands  disappear  and  the  mem- 
brane loses  its  iilentity  at  the  seat  of  the  disease;   its 
epithelial  investment  soon  ceasing  to  afford  any  protec- 
tion against  the  irritating  urine,  as  most  of  the  cells  a 
cast  off  before  they  are  fully  developed. 

8.  The  second  stage  is  characterized  by  cell-pro-  ' 
liferation  in  the  meshes  of  the  mucous  membrane  and 
in  the  sub-muc«us  connective  tissue  and  sometimes  ] 
multiply  so  rapi<lly  as  to  cause  some  swelling  and  con-  • 
secutive  diminution  of  the  m^thral  caliber,  Tliis  state  I 
is  termed  "chronic  inflammatory  stricture"  by  D^sor-  I 
meaux, 

9.  In  the  third  stage  the  new  cells  had  been  trans- 
formed into  fibrils  gradually  undergoing  sclerosis, 
which  process  really  constitutes  the  tnie  organic  stric- 
ture. In  this  kind  of  stricture,  the  mucous  membrane, 
9ub-mucou9  tissue,  the  spongy  substance,  or  all  three 
may  be  involved.    In  an  advanced  period  of  this  third 
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itage  the  contracteii  part  of  the  urethral  canal  hm  it 
nacreous  appearance  as  seen  in  life  through  the  urethro- 
scope and  etiU  niOre  distinctly  when  the  urethra  is  opened 
post  mortem.  This  nacreous  look  and  the  almost  car- 
tila^ous  density  of  the  strictured  part,  are  due  to 
ailvanced  sclerous  degeneration  of  the  fibrillfc  and  of 
the  ambient  connective  tissue;  the  mucous  membrane 
having  long  before  lost  its  raucous  follicles  and  its 
normal  epithelial  investment.  These  facts  are  worth}' 
of  particular  note  in  relation  to  treatment. 

10.  It  is  clear,  then,  that  urethritis  is  the  real  germ 
of  such  strictures,  that  without  treatment  or  witli  un- 
suitable medication,  the  phlegmasic  process  is  contin- 
uous from  incubation  to  confirmed  stricture,  and  that 
when  the  acute  urethritis  is  rightly  treated  and  speedily 
and  completely  cured,  the  nascent  stricture  is  nipped  in 
the  bud.  Therefore,  in  general  terms,  it  may  be  said 
that  acute  urethritis  is  a  stricture  in  posse,  and  that 
chronic  urethritis  is  a  stricture  in  embryo. 

11.  jVfter  acute  or  sub-acute  urethritis,  stricture  is 
generally  of  slow  formation,  and,  in  some  cases,  many 
years  pass  before  the  urethral  caliber  is  markedly  re- 
duced; while  super-acute  urethritis  with  involvement 
of  the  spongy  substance,  and  "chordee,"  often  gives  ri.se 
in  a  few  months,  to  rapi<^lly  contracting  and  distressing 
strictures. 

12.  The  so-caJled  inodutar  tissue  said  to  be  pecuhar 
to  stricture  has  been  relegated  to  the  myths  of  patJio- 
snatomy  ever  since  it  was  maile  clear  that  the  stenotic 
process  following  chronic  urethritis  is  the  effect  of  in- 
adequate repair  of  local  epithelial  exfoliation  and  the 
consequent  formation  of  a  scar-tissue  that  is  progressive- 
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ly  undergoing  sclerous  degeneration  and  contraction  pre- 
cisely as  does  the  scar-tissue  in  the  repair  of  loss  of 
substance  of  other  mucous  membranes  or  of  the  skin 
and  underlying  tissues  destroyed  by  severe  burns. 

13.  The  inodular  masses  often  seen  and  felt  near  old 
strictures  are  generally  due  to  inflammatory  action  out-  - 
side  the  urethral  canal  consequent  upon  the  escape  of 
a  drop  or  two  of  urine  through  an  ulcerated  spot  in  the 
distended  part  of  the  canal  l>ehind  the  stricture.  The 
slight  infiltration  of  urine  in  the  peri-urethral  connective 
tissue  causing  not  only  the  kind  of  induration  in  question, 
but  the  formation  of  small  abscesses  and  finally  of  uri- 
nary fistulie.  It  is  therefore  plain  that  these  inodular 
masses  have  no  direct  relation  to  the  sclerosis  which 
had  given  rise  to  diminution  of  the  urethral  caliber. 

14.  The  chief  forms  of  strictures  are  the  linear,  the 
annular,  and  the  tortuous. 

15.  The  linear  fonn  is  due  to  a  sclerosed  duplication 
of  the  mucous  membrane  or  to  a  thin  diaphragmatic 
septum,  sometimes  with  a  central,  often  with  an  ec- 
centric lumen.  Occasionally  only  a  part  of  the  circum- 
ference of  the  urethral  canal  is  involved.  The  extreme 
variety  of  this  form  is  fountl  in  the  transverse  bands  or 
bridles  which  rarely  occur  in  the  urethra. 

16.  In  the  annular  form  the  constriction  is  such  as  if 
a  cord  were  tied  around  the  canal.  These  strictures  are 
of  variable  length  and  often  multiple,  sometimes  in- 
volving the  whole  extent  of  the  phallic  region,  but  do 
not  ordinarily  exceed  a  centimeter  longitudinally.  The 
lumen  is  commonly  eccentric,  seldom  central. 

17.  The  tortuous  form  is  of  very  frequent  occurrence. 
Its  devious  course  is  due  to  irregular  contraction  of  the 
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sclerosed  tissues.  Such  strictures  vary  in  length  from 
one  centimeter  to  three  and  a  half  centimeters,  and  the 
distal  end  of  their  tumina  is  eccentric. 

18.  Strictures  of  all  these  varieties  of  form  are  met 
with  in  different  stages  of  development,  and  these  stages 
have  been  mistaken  for  distinct  species  of  the  disease — 
there  being  in  reality  but  three  species,  the  first  con- 
genital, the  second,  arising  from  urethritis,  and  the  third 
from  injury.  Those  of  recent  and  rapid  formation  are 
generally  soft  and  yielding  as  compared  to  those  of 
bIow  maturation  and  long  existence,  which  are  often 
extremely  resilient.  The  imiuration  in  the  last-nameti 
may  be  much  increa.sed  by  some  slight  injury  or  by  un- 
successful catheterism.  When  the  spongy  substance  of 
the  urethra  is  involved,  especially  when  "chordee"  has 
been  an  accompaniment  to  the  original  urethritis,  the 
induration  is  often  very  great.  The  sclerotic  process  in 
that  case  is  very  much  more  pronounced  along  the  fioor 
of  the  canal  than  elsewhere. 

19.  The  common  localities  of  strictures  are:  the  sinus 
of  the  bulb;  the  balanic  region;  the  scrotal  region;  the 
phallic  region.  They  are  very  rarely  found  in  the  mem- 
branous region,  and  it  is  only  of  late  years  that,  in  this 
mtuation,  they  have  occurretl  with  lass  infrequency. 
They  are  of  course  traumatic,  and  consecutive  to  the 
tearing  of  the  urethra  from  the  prostate  by  violence 
inllicted  during  digital  dilatation  ii.  median  lithotomy 
and  also  during  enucleafion  of  diseased  prostatic  glands. 
In  this  situation  stricture-s  are  likewise  liable  to  occur 
from  electro-cauterisalion  intended  to  act  upon  the 
prostate  at  the  vesico-urethral  opening. 

Of  two  hundred  and  seventy  preparations, 
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liibitiDg  three  hundred  aiid  twenty  strictures,  examined 
by  tlie  late  Sir  Henry  Thompson,  sixty-seven  per  cent. 
of  the  entire  number  of  these  strictures  were  in  the  region 
of  the  bulb;  sixteen  per  cent,  were  in  the  region  in- 
cluded between  the  bulb  and  a  point  two  inches  and  a 
half  from  the  external  orifice;  and  seventeen  per  cent. 
in  these  anterior  two  inches  antl  a  half,  including  the 
external  meatus. 

21.  Multiple  uretlira  strictures  are  not  uncommon, 
judging  from  the  testimony  of  divers  observers.  Him- 
ter  found  six  in  one  urethra;  Lalleniand,  seven;  Fran- 
cois Eolot,  eight  ("callosities");  and  Leroy,  eleven,  by 
exploration  with  liis  bougieAi-houle.  It  is  rare  to  meet 
with  more  than  three.  In  three  instances,  however, 
the  writer  found  four;  'one  beuig  at  the  external  meatus, 
the  others  following  in  intervals  of  about  two  and  a  half 
centimetera.  Frequently  there  are  two,  one  at  or  near 
the  meatus,  and  the  other  in  the  phaUic,  but  more  com- 
monly in  the  perinami  region. 

22.  Tlie  progress  of  stricture  due  to  urethritis,  as 
already  suggested  in  Note  11,  is  ordinarily  slow ;  in  some 
instances  three,  four,  five  years,  or  even  a  much  longer 
time  expiring  before  the  patient  begins  to  suffer  serious 
inconvenience  in  urinating,  or  before  he  is  .''eized  with 
retention  of  urine.  Urethral  strictures  do  not  get  well 
spontaneously,  nor  are  they  curable,  as  believed  by 
some  persons,  through  constitutional  treatment  alone. 
The  retraction  of  sclerosed  tissues,  unleas  checked  by 
early  mechanical  means,  continues  until  the  lumen  of 
the  stricture  can  barely  admit  the  smallest  boii^e. 
Occasionally,  however,  there  are  caises  which  pass  through 
all  their  stages  in  a  few  months  from  the  irruption  of 
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urethritis,  particulariy  when  painful  "chordee"  has 
occurred.  The  progress  of  traumatic  strictures  is  even 
rapid  than  in  the  last-naaied  instances.  Coo- 
genital  strictures  are  not  progressive  except  when  very 
narrow.  They  are  then  aggravated  by  the  contact  of 
ilaninieil  up  stale  urine  which  causes  a  chronic  local  ure- 
thritis and  progressive  contraction  of  the  already  narrow 
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23.  Among  the  chief  symptoms  of  confirmed  stricture 
[are;  chronic  i)urulent  urethral  discharge;  frequent, 
tffficult,  and  painful  urination;  retention  of  urine;  and 
jgrave  alterations  in  the  urinary  secretion, 

24.  Chronic  urethral  thscharge  is  the  earheat  and  moat 
■lasting  of  the  symptoms  of  stricture.  It  is  first  observed 
[by  the  patient  who  discovers  the  glueing  of  the  meatus 
when  rising  in  the  morning  to  urinate.  During  the  day 
the  discharge  may  not  exceed  a  drop  or  two  of  thin  pus 
wliich  in  time  escapes  his  detection,  but  the  presence  of 
pus  in  the  urine  is  generally  recognizetl  through  niicro- 

lopic  inspection.  The  dictum  "no  gleet  without 
ricture"  should  be  reversed  into  no  stricture  without 
gleet;  several  of  the  gleety  discharges  being  due  to  other 
conditions  of  the  urethra  than  its  narrowing  as  already 
indicated  under  the  heads  Chronic  Urethritis,  Bulbo- 
urethral Adenitis,  and  Gonecystitis. 

25.  Frequent  urination  by  day  and  by  night  is  one  of 
le  prominent  symptoms  of  stricture  although  it  occurs 

cystitis  from  other  causes.     It  is  generally  accom-   , 
lanied  by  more  or  less  smarting,  burning,  scalding  pain: 
lysury  increasing  as  the  lumen  of  the  stricture  decreaws 

caliber;   the  stream  becoming  thready  and  later  the 
passing  drop  by  drop  with  much  straining,  and 
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finally  dribbling  involuntarily  from  over-flow  which  has 
loo  often  been  mistaken  for  incontinence,  and  which  in 
reality  is  retention  of  urine. 

26.  Ordinarily,  there  is  no  material  change  in  the 
amount  of  urine  secreted  when  urination  is  unduly 
frequent.  Sufferers  sometimes  interpret  frequent  urina- 
tion as  excessive  renal  secretion,  and,  under  that  im- 
pression, are  wont  to  abstain  from  the  ingestion  of  liquids 
hoping  that  the  amount  of  urine  would  be  decreased,  m 
In  this,  of  course,  they  are  disappointed,  whereas  those  ■ 
who  make  free  use  of  diluent  drinks  are  comparatively 
exempt  from  scal<ling  pain  in  urination;  the  urine,  in  a 
measure,  losing  its  irritating  properties  without  being 
much  increased  in  quantity.  It  is  only  in  the  far  ad- 
vanced stages  of  stricture  with  renal  involvement  that 
there  occur  extreme  alterations  in  the  amount  of  urine 
excreteil;  it  then  may  be  markedly  diminished,  or  may 
be  inordinately  increased  in  quantity. 

27.  In  quantity  the  urine  is  altered  in  certain  cases  of 
long  standing  strictures  when  there  is  in  the  blatlder 
residual,    stagnant,    stale,    decomposing,    ammoniacal 

.  urine  causing  much  irritation  and  painful  cystitis;  the 
urine  becoming  extremely  vbcid  from  action  of  the  con- 
stantly developing  carbonate  of  ammonia  upon  the  con- 
tained pus.  This  viscid,  intolerably  fetid  urine,  is  dark 
or  even  chocolate  colored  from  the  presence  of  blood. 

28.  The  sequels  of  neglected  stricture  of  the  urethra 
are:  alterations  in  the  walls  of  the  canal,  and  lesions  of 
the  prostate,  of  the  bladder,  of  the  ureter,  and  of  the 
kidneys.  These  morbiil  conditions  are  more 
serious,  and  their  early  detection  is  of  much  imjKirtance 
in  respect  to  treatment  and  prognosis. 
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29.  The  urethral  walls,  both  in  front  and  behind  nar- 
row strictures,  are  often  inflamed  to  a  high  degree  and 
'very  sensitive  to  the  passage  of  the  urine  and  of  instru- 
ments intended  for  exploration  or  dilatation.  Rarely 
is  the  urethra  expanded  in  front  of  old  strictures,  but 
it  is  alraast  always  so  behind  thesg  obstructions;  the 
mouths  of  the  mucous  follicles  and  of  other  ducts  being 
much  dilated.  These  changes  are  due  to  the  pressure 
of  the  (lammed  up  urine  which  can  escape  in  but  a  very 
email  stream,  or  only  in  drops,  while  the  irritated, 
gorged  bladder  is  doing  its  utmost  to  be  rid  of  its  bur- 
densome contents.  This  expansion  of  tlie  urethra  is 
sometimes  so  great  that  the  ampulla  has  reached  the 
capacity  of  an  ounce  or  even  more  of  stagnant  urine. 
The  walls  of  the  ampulla  being  thin  and  often  ulcerated 
in  small  patches,  favor  the  escape  of  a  few  drops  of  the 
stale  urine  into  the  ambient  connective  tissue,  and  the 
consequence  is  the  formation  of  an  abscess  which,  open- 
ing spontaneously  or  otherwise,  p^ves  issue  to  purulent 
urine:  the  result  l>eing  a  scrotal  or  a  perineal  fistula. 

30.  WTien  the  lumen  of  a  stricture  happens  to  be 
plugg^<l  by  thick  pus  or  by  a  bit  of  gravel,  or  otherwise 
blocked,  and  the  patient  makes  a  strong  effort  to  relieve 
the  tlistendeil  bladder,  the  attenuateil  walls  of  the  am- 
^puUa  burst  and  a  flood  of  urine  is  extrava8ate<l  and  fills 
the  connective  tissue  spaces  in  the  perinjpum.  scrotum, 
penis,  and  sometiTnes  extends  even  to  the  hypogastric, 
lumbar,  and  thoracic  regions.  On  rare  occasions,  in- 
stead of  the  uretlu-a,  the  over  distended  Madder  bursts 
during  a  violent  effort  of  the  patient  for  relief,  or  simply 
from  a  sudden  influx  of  urine  from  the  kidneys,  the  effect 

which  the  weakened  vesical  walls  could  not  resist. 
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31.  The  prostate  suffers  more  or  less  in  consequence  of 
the  extension  of  the  persistent  urethral  phlegmasia  be- 
hind strictures  of  long  standing,  and  also  from  the  ill 
effects  of  violent  or  imduly  frequent  catheteriam.  In 
acute  prostatitis,  from  these  causes,  abscess  formation 
is  not  uncommon, ^nd  the  pus  finds  exit  by  the  urethra, 
the  perinapum,  or  the  rectum,  In  very  rare  instances  the 
prostate  is  diminished  in  size  or  shriveled  as  a  conse- 
quence of  long  neglected  urethral  stricture, 

32.  The  alterations  of  structure  in  the  bladder  from 
old  strictures  are  due  mainly  to  retention,  stagnation, 
and  decomposition  .of  urine.  Incomplete  retention  of 
frequent  occurrence,  causes  tliickening  of  the  bladder 
walls  sometimes  with  markedly  diniiniehed  retentive 

'  capacity;  the  muscular  coat  increasing  in  thickness  even 
to  the  extent  of  one  inch,  with  bold,  fleshy  columns  of 
its  reticular  layer  not  unlike  those  of  the  left  ventricle  of 
the  heart;  the  mucous  membrane  being  in  a  state  of 
intense  congestion  and  even  of  disseminated  ulcerations; 
and  the  phlegniasic  action  arising  from  the  stale  urine, 
swarming  with  infective  organisms,  extending  to  the 
ureters,  the  renal  pelves,  anrl  the  kidneys. 

33.  The  generative  function  also  is  more  or  less  im- 
paired aa  an  effect  of  long  standing  close  strictures  of 
the  urethra;  the  phlegmaj?ic  action  being  propagated 
through  the  ejaculatory  ducts  to  the  seminal  vesicles, 
spei-matip  canals,  antl  testicles. 

34.  Besides  the  many  lesions  already  named,  some  of 
the  remote  effects  of  urethral  strictures  are  felt  by  the 
general  nervous  system  and  have  been  recognized  and 
styled  as  urinary  neuroses.  Patients  so  affected  com- 
plain of  neuralgic  pains  in  the  loins,  in  the  hypogastrium, 
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and  in  the  course  of  several  nerve  trunks  such  as  the 
ileo-ecrotal,  obturator,  crural,  and  sciatic.  Luxmoor, 
who  flourished  early  in  the  nineteenth  century,  appears 
to  have  been  among  the  observers  who  first  called  at- 
tention to  these  signs  as  indicating  disorder  of  the  uri- 
nary organs.  8ir  Benjamin  Brodie  later  related  the 
case  of  a  patient,  affected  with  stone  in  the  bladder,  who 
had  no  other  symptom  of  the  complaint  save  a  persis- 
tent sciatica  on  the  left  side;  the  distress  exten(Ung  to 
the  heel,  where  it  was  most  pronounced.  There  are 
many-  more  neurotic  manifestations  connected  with 
urethral  and  vesical  di-seases  which  need  no  special 
mention  in  tliis  brief  summary. 

35.  For  tliagnostic  purposes,  absolute  dependence  is 
not  to  be  placed  upon  the  symptoms  of  stricture,  since 
many  of  these  symptoms  are  common  to  those  of  other 
obstructions  to  the  expulsion  of  the  urine  and  also  to 
those  of  vesical  disorders  which  are  not  the  outcome  of 
coarctation  of  the  canal.  Direct  exploration,  therefore, 
is  the  surest  way  of  arriving  at  a  correct  diagnosis  as  to 
their  cabber,  number,  site,  and  form. 

36.  The  idea  that  urethral  obstructions  were  caused  by 
"camosities  or  excressences"  having  been  dismissed  and 
the  theory  of  constrictions  accepted,  the  next  step  was 
to  ascertain  the  exact  site,  and  cahber  of  such  constric- 
tions. For  that  end  metallic  sounds  were  employed, 
but  gave  no  information  other  than  the  existence  of  an 
obstruction,  and,  unless  used  with  the  greatest  care, 
were  liable,  after  passing  the  stricture,  to  infhct  serious 
injury  at  the  bulbo-membranous  junctiou,  wliile  at  the 
same  time  leading  to  the  false  impression  of  the  exis- 
tence of  a  stricture  at  that  point.     So,  recourse  was  had. 
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by  Ducamp,  Civiale,  and  others,  to  wax  boi^es  for 

taking  impressions  of  strictures  and  thus  determining 
their  site,  caliber,  and  form;  and  Bigelow,  long  after- 
ward, with  the  same  object  in  view,  suggested  the  use 
of  gutta-percha  bougies.  But  all  these  and  many  other 
tentative  modes  of  diagnosis,  being  tedious  and  otherwise 
unsatisfactory,  were  abandoned  and  the  simpler  method 
of  Sir  Charles  Bell  revived  and  modified. 

37.  In  his  System  of  Operaiive  Surgery,  published  in  the 
year  1807,  Sir  Charles  described  certain  metallic  "ball 
probes"  tlesigned  to  measure  the  caliber  of  strictures  and 
their  distance  from  the  externa!  urethral  orifice.  The 
"ball  probes"  were  slender  silver  or  gold  wires  with 
spherical  extremity,  "  varying  from  the  full  size  of  the 
urethra  to  what  will  just  pass  the  narrowest  stricture." 
Their  use  was  believed  to  be  safe  enough  owing  to  the 
thin  stem,  but  the  extremity  being  globular  its  passage 
through  the  constricted  urethra  was  not  easy,  Witli 
stiffer  stems  the  "ball  probes"  would  lose  in  delicacy  of 
manipulation  without  exemption  from  danger.  What 
was  lacking  in  them  for  efficient  and  safe  exploration 
was  afterward  supplied  by  an  ingenious  contemporary. 

38.  Bell's  ball  probes  or  urethra  sounds  were  happily 
modified  in  184.5  by  Leroy  (d'Etiolles),  under  the  desig- 
nation of  bougiex-h-boide,  made  of  soft,  flexible  material. 
They  were  first  known  as  gum  bulbous  bougies,  though 
containing  no  gum  and  not  being  bulbous,  but  acorn- 
shaped  at  the  extremity;  the  base  of  the  acorn  being 
continuous  with  the  shaft  of  the  instrument,  which  is 
two  or  three  sizes  less  in  diameter  than  the  base  of  the 
acorn.  These  bougies  are  now  made  of  silk  webbing 
thickly  coated  with  an  elastic  varnish  and  vary  in  size 
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{rota  No,  2  to  No.  15  of  the  English  catheter  scale. 
They  should  aot  be  confounded  with  olivary  bougies, 
which  are  use<i  for  dilatation  of  strictures,  while  the 
acorn-tipped  are  of  no  other  use  than  for  exploration. 
Some  of  these  bougiea  have  only  a  half  acorn  cut  in  its 
long  a.xis  for  the  recognition  of  certain  bridiform  stric- 
tures involving  but  a  part  of  the  circumference  of  the 
urettiral  canal.     Olhers  have  one  and  even  two  addition- 
I  b1  enlargements  along  the  shaft,  and  were  suggested  by 
I  PhiUips  for  the  detection  of  multiple  strictures,  but  these 
"knotted  bougies,"  as  they  are  called,  possess  no  special 
I  Value  over  the  original  .'ringle-acom  tipped  bouses. 

39.  The  manner  of  asing  this  exploring  bougie  is  as 
I  follows:  one  of  a  size  sufficient  to  fill  the  meatus,  having 
I  been  suitably  lubricated,  is  passed  onward  slowly  and 
l^ently  into  the  urethral  eanal  until  it  is  arrested  by  a 
■  constriction.  In  withdrawing  it  the  stem  is  markeil  at  a 
Ipoint  corresponding  to  the  meatus,  and  the  distance  of 
*  the  stricture  in  the  canal  is  thus  aacertmned.  Smaller 
bouses  are  substituted  to  determine  the  length  and 
diameter  of  the  coarctation.    This  is  accomplished  by 

^ leaving  in  for  a  moment  the  bougie  which  has  passed  the 
obstruction,  and  then  slowly  withdrawing  it  until  ini- 
{Unge^l  by  the  stricture,  owing  either  to  spasmodic  action 
or  realiency.  The  length  of  the  stricture  is  then  ascer- 
tuned  by  adiling  to  the  measurement  indicating  its  an- 
terior extremity  the  space  between  this  and  the  ba.'?e  of 
the  impinged  aconi  of  the  smaller  bougie.  The  detection 
f  linear  and  bridiform  strictures  is  too  easy  to  require 
iny  description.  The  eccentricity  of  the  lumina  and 
'  tortuosity  of  certain  narrow  strictures  are  detcr- 
We  by  means  of  elboweti  filiform  whalebone  bou- 
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gies.  Acorn-tipped  bougies  are  serviceable  to  localiw 
those  tender  spots  in  the  urethra  indicating  the  granulu-) 
concUtion  which  is  the  formative  stage  of  stricture.  In, 
such  cases  tlie  base  of  the  acorn  when  withdrawn  is' 
found  coated  with  pus.  Metallic,  bulbous  bougies  are' 
generally  discarded  as  explorers  because  they  lack  ths^ 
flexibility  and  delicacy  characterizing  the  silk-web 
bougies,  and  because  their  use  is  not  free  from  danger. 

40.  Sufferers  from  urethra!  stricture  require  general  sB 
well  as  local  treatment ;  the  general  medication  being  a.' 
very  essential  preparation  ai.d  adjunct  to  the  surgical 
processes  employed  for  remedying  existing  impediments' 
to  the  free  flow  of  urine.  The  general  medication 
addressed  to  complicating  disorders,  to  the  improve- 
ment of  the  more  or  less  inipaii'ed  functions  consequent 
upon  the  local  affection,  to  the  frequent  accompanying 
neuroses,  to  the  alterations  in  the  character  of  the  urin^ 
to  the  relief  of  pain,  to  the  allayance  of  local  spasm,  and 
to  the  insurance  of  nocturnal  sleep. 

41.  The  rational  local  treatment  of  urethral  stricture 
should  be  based  upon  a  correct  appreciation  of  the- 
general  physical  condition  of  the  patient,  of  the 
duration  and  nature  of  the  disease,  of  the  form,  site  and 
degree  of  the  constriction,  and  of  existing  comphcations, 
besides  a  thorough  familiarity  with  the  mechanism  and 
care  of  the  necessary  instruments.  Therefore,  the  phy- 
sician should  make  no  absolute  rule  for  the  management 
of  his  cases,  but  be  guideci  by  the  knowledge  he  has 
acquired  in  the  observation  of  the  phases  of  the  com- 
plaint. This  surely  will  lead  him  to  a  proper  dis- 
crimination in  his  choice  of  treatment  in  the  difficult 
cases,  while  in  the  ordinary  he  will  find  dilatation  a 
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I  safe  and  certain  measure.    The  main  objects,  then,  of 

f  these  considerations  are  to  recall  attention  to  the  well 

tested  methods  of  dilatation  employed  so  successfully  in 

tlie  relief  of  sufferers  fiom  urethral  stricture,  and  to  the 

indication  of  other  modes  of  treatment  when  dilatation 

I  is  not  practicable. 

42.  A  short  rehearsal  of  the  adaptation  of  special  modes 
I  of  treatment  in  different  varieties  of  strictures  seated 
lin  the  balanic,  phallic,  scrotal,  and  perineal  regions  of 
1  the  urethra  wiU  eiiffice  for  present  purposes. 

,  Strictures  at  the  meatus  and  in  the  balanic 
Iregion,  being  ordinarily  dense  and  refractory  to  dilata- 
Itiou,  require  incision. 

b.  Strictures  iJi  the  phallic  region  that  are  of  long 
Islanding,  indurated,  resilient,  refractory  to  dilatation, 
■Jcquire  internal  incision. 

.  Strictures  in  the  anterior  half  of  the  scrotal 
Ir^on  that  are  narrow,  indurated,  resihent,  and  re- 
Lfrectory  to  dilatation  require  internal  incision, 

d.  Strictures    complicated     with    false    routes    that 
ider  catheterism  difficult  and   dangerous  ordinarily 

■quire  internal  incision  when  seated  in  the  phallic  or  in 
rthe  anterior  half  of  the  scrotal  region,  and  external  in- 
■eision  when  in  the  posterior  half  of  the  scrotal  or  in  the 
■perineal  region. 

e.  Strictures   in    the   perineal   region    that   are   nar- 
row, indurated,  resilient  and  refractory  to  dilatation  or  to 

revulsion  require  external  incision. 

/.  Strictures  in    the   perineal   region  that  are  nar- 
w,  and  complicated  with  fistulEe  and  extra  urethral 
inodular  masses,  require  external  incision. 
g.  Strictures  in  the  perineal  region  that    are  com- 
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Iwith  abscess  formation  or  with  extravasation  of 

Iquire  ininiediatfi  external  incision, 
liimatic  stricturea  in  the   perineal  region    re- 
rly  external  incision, 

Icraton  of  the  urethra  from  perineal  injury, 
I  stricture  in  embryo,  requires  immediate  ex- 
Icision. 

I  other  urethral  strictures  are  generally  amenable 
Btion  or,  at  least,  to  divulsion. 
Bctures  in  regions  of  the  urethra  heretofore 
Jroin  this  affection  are  likely  to  occur  with  more 
jequency,  now  that  enucleating  and  cauterising 
lis   upon   the   prostate   are   so   commonly   per- 

1  The  site  of  constriction  in  the  one  ease  will 
Itlic  membrano-prostatic  junction,  and  its  cause 
Brancp   of   the   membranous   urethra   from   tlie 


[JRETHRAL  STRICTLTtES;    THEIR   DILATATIOV   A\D 
DIVULSION 

1.  The  idea  of  enlarging  the  obstnicted  urethral  canal 
fcy  destroying  the  supposititioas  "caniusities"  can  not 
well  be  traced  Iwyond  the  time  of  Alfonso  Ferri,  of  Na- 
ples, who  said,  in  a  work  pubUsheil  in  1553,  that  as 
early  as  1548  he  had  ased  for  that  purpose,  cylinders 
coated  with  a  special  unguent;  although  Alexander  of 
Trallea  (sixth  century)  mentioned  the  use  of  such  un- 
guent for  like  purposes.  For  exploring  and  dilating  the 
^thra  Ferri  employed  stems  of  malva,  parsley,  and 
Plenne),  also  flexible  leaden  cylinders.    Andrea  Lacuna, 

^  Amatus  LusitaniLs,  Aldereto,  Petronius,  Par6,  and  others 
made  use  of  cylinders  of  wax  with  a  central  wick  for  the 
diagnosis  and  treatment  of  "caruncles  or  carnosities," 

KiWid  coated  these  cylinders  in  certain  spots  with  some 
"•escharotic  ointment."  That  sort  of  treatment  was 
jidoned  when  Dionis,  more  than  a  century  later, 
liad  explotled  the  "camosity"  theory;  but  it  was  re- 
vived by  Daran,  who,  in  1748.  published  his  observa- 
tiona  on  the  fiiseases  of  the  urethra,  aiivocating  the 
treatment  of  strictures  by  medicated  bougies,  but  it 
was  soon  shown  by  thoughtful  and  able  surgeons  that 
the  reported  cures  were  not  due  to  the  medicated  part 
of  the  bougies  but  to  the  mechanical  dilatation  effected 
in  tlieir  pa&sage  through  the  constrictions. 
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2.  Long  after  the  abandonment  of  the  idea  of  "car-  ] 
noaties,"  and  the  acceptance  of  the  theory  of  organic  j 
stricture,  there  arose  certain  heresies  regarding  the  treat-  I 
ment   of   urethral   obBtruction   among   which  was   the^ 
cauterisation  of  strictures  with  solid  nitrate  of  silver, 
potassa  fusa  and  other  escharotics.    This  treatment  j 
was  strongly  advocated  by  such  lighta  of  science  as  I 
John    Hunter,   Sir   Everard   Home,    Sir   Charles   Bell, 
WTiately,  Ducamp,  Leroy,  and  many  other  physicians 

■  almost  to  the  end  of  the  first  half  of  the  nineteenth 
century.  Another  still  later  heresy,  productive  of  as 
much  harm  as  the  first-named,  was  the  treatment  of  | 
urethral  stricture  by  electrolysis.  Cauterisation  was  i 
employed  before  the  true  pathogeny  of  stricture  had  j 
become  known,  but  there  was  no  such  excuse  for  the  j 
introduction  of  electrolysis,  whose  promoters  offered  no  \ 
tangible  scientific  reason  for  its  u.se.  Both  of  these  -i 
methods  of  treatment  are  known  to  have  been  followed  f 
by  the  gravest  urethral  lesions  which  fully  warranted  \ 
their  rejection  by  the  best  surgeons. 

3.  The  notion  of  causing  absorption  of  a  supposed  ' 
inodular  tissue  constituting  stricture  is  surely  contrary 
to  the  tenets  of  the  modern  pathogeny  of  stricture,  for, 
in  the  vast  majority  of  narrow  constrictions  following 
urethritis  it  has  been  shown  that  the  mucous  membrane 
and  its  underlying  connective  tiasue  only  are  affected, 
and,  as  alreaily  said,  insteail  of  a  thick  ring  of  inodular 
tissue,  there  is  sclerous  degeneration  of  a  mere  film  of 
scar  tissue.  Therefore  there  is  nothing  requiring  ab- 
sorption, but  on  the  contrary  there  is  need  of  regenera- 
tion of  tissue,  effected  even  in  the  worst  cases  by  making, 
at  the  seat  of  disease,  in  the  long  axis  of  the  urethral 
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lal,  an  ample  gap  which  is  soon  filled  with  granula- 
ions  that  gratlually  become  organised.  The  urethra 
is  thus  spliced  by  new  scar  tissue,  antl  the  splice  is  kept 
as  wide  as  possible  during  the  heahng  process  by  the 
persistent  periodic  employment  of  difating  instruments, 
Uie  use  of  which  is  continued  very  long  after  the  cicatrix 
has  seemed  to  cease  contracting. 

4.  The  great  majority  of  strictures  being  amenable 
to  the  milder  measures  of  treatment,  it  may  be  well  now 

sunmiarise  the  principal  modes  of  dilatation,  to  wit* 
a,  gradual;  fc,  continuous;  and  c,  rapid  dilatation. 

5.  a.  Gradual  dilataiion  is  intUcated  in  the  formative 
stage  of  strictures  due  to  urethral  phlegmasia  (which 

rightly  regarded  as  a  stricture  in  posse) ;  in  fully  formed 

ictures  that  bear  the  expansion  made  with  the  aid  of 

olivary  bougie  or  a  conical  sound  introduced  slowly 

gently  by  a  light  hand;    in  those  that  have  been 

idly  dilated  or  (Uvulsed  to  a  certain,  but  not  sufficient, 

:tcnt,  this  gradual  expansion  serving  as  after-treat- 

int  to  these  processes  when  it  is  not  judged  wise  to 

ry  them  beyond  safe  hmits;  and,  it  may  be  added,  in 

long-neglected  cases  with   involvement  of  the  upper 

urinary  passages  when  a  bloody  operation  would  be 

likely  to  prove  fatal.    In  such  cases  the  object  of  the 

dilatation  is  only  to  relieve  suffering  or  prolong  life. 

6.  This  dilatation  is  onlinarily  effected  by  the  cau- 
tious introflurtion  of  duly  stciilised  soft  olivary  bougies, 

later  of  conical  steel  sounds.  The  seat  and  cahber 
the  stricture  having  been  ascertained  by  the  use  of  an 
!om-tipped  soft  explorer,  a  flexible  olivary  bougie,  one 
rize  larger  in  its  shaft  than  the  base  of  the  explorer's 
aconi,  is  well  lubricated  and  slowly  introduced,  imtil  it 
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reaches  the  bladder,  and  at  once  withdrawn.  In  two 
days  the  operation  is  repeated  with  a  bougie  one  size 
larger,  and  so  every  second  day  the  process  of  dilatation 
is  renewed  until  No.  12  or  13  (English  scale)  is  reached 
after  this  it  is  best  to  use  conical  steel  sounds  whose  in- 
troduction, by  a  skilled  operator,  gives  less  pwn 
that  of  the  larger-sized  soft  bougies. 

7.  When  it  is  desirable  to  overdisteni!  the  strictured 
part  of  the  urethra,  the  extent  of  such  distension  is  de- 
termined by  the  ascertained  caliber  of  the  normal  parts 
of  the  canal  in  each  case,  for  the  urethral  caliber  is  as 
variable  in  different  indi\iduals  as  are  the  form  and 
dimensions  of  the  other  organs  of  man's  body.  If  the 
normal  diameter  of  a  urethra  be  eight  millimeters,  the 
strictured  part  may  be  safely  ilistentled  to  ten  milli- 
meters and  a  half,  and  if,  in  another  case,  this  diameter 
be  six  millimeters  and  a  half,  then  the  distension  of 
the  strictured  part  need  not  exceed  eight  millimeters. 
It  should  be  remembered  that  the  restoration,  as  nearly 
as  possible,  of  the  urethral  suppleness  is  as  essential 
tlie  dilatation  of  the  diseased  part.  Extreme  overdia-' 
tension  and  unduly  frecjueiit  catheterism  with  very  large 
instruments  not  only  defeat  the  precious  object  of  re- 
storing the  wonted  suppleness,  but  cause  a  sclerotic 
change  in  the  urethral  structure  destructive  of  its  elas- 
ticity. This  extreme  overdistension,  so  often  practiced 
of  late  years,  can  not  be  too  strongly  condenuied. 

8.  In  its  early  stages,  stricture  due  to  urethritis  may  be 
cured  permanently  in  a  few  months  by  the  simple  pro- 
cess of  gradual  dilatation,  but  in  the  case  of  a  con- 
firmed, callous  stricture,  many  months,  or  even  yt 
of  the  persistent  use  of  dilating  instruments  will 


»  in-  ^^_ 

thiU^H 


Nl 

n 


^ 


UBETUSAJ.    STBICTUBE3  125 

qiiired  to  maintain  the  effect«il  calibration,  no  matter 
what  may  have  been  the  nature  of  tlie  treatment  em- 
ployed to  secure  the  nec*1efl  calibration  of  the  canal. 
Such  has  been  the  experience  of  many  physicians  who 
have  had  much  to  do  with  sufferers  from  stricture  of  the 
i-urethra. 

9.  Confirmed,  but  not  very  narrow  or  realient  stric- 
tures are  ordinarily  cureti  by  gradual  dilatation  which, 
howewr,  when  carried  to  high  numbers  of  the  catheter 
scale,  does  not  merely  atret«h  but  does  split  the  mucous 
membrane  and  break  up  the  fibrillEe  of  the  scar,  and  this 
divulsion  is  made  manifest  by  the  slight  ha3inorrhage 
which  follows  the  last  cathet«rism.  At  this  moment 
two  or  three  larger  instruments  should  be  passed  in 
quick  succession  to  insure  the  desirable  extension  of  the 
resulting  gap,  which  should  then  be  kept  patent  by 
periodical  dilatation  until  the  parts  are  completely 
healed,  and  for  many  months  thereafter. 

10,  6.  Conlimtons  dilaUUion  has  l>een  confounded 
with  a  process  styled  by  Dupuytreu  "vital  dilatation," 
which  conasted  in  holding  a  sound  or  catheter  against 
the  face  of  the  stricture  until  it  began  to  yield  to  the 
dow  pressure,  causing  a  "vital  modification"  of  the 
disease  tissues.  The  theory  was  accepted  in  the  time 
of  the  enunent  surgeon  and  was  current  long  after  when 
Imowleilge  of  the  pathogeny  of  urethral  stricture  had 
made  but  httle  progress.  But  in  our  ilays  the  opera- 
tor looks  for  a  satisfactory  result  only  when  an  instru- 
ment can  be  passed  through  the  stricture  anrl  left  in 
.position  to  effect  continuous  dilatation,  which  is  often 

iy    designated    "\-ilal    dilatation,"    although   so 
Terent  in  principle  and  action. 
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U.  Continuous  dilatation  is  indicated  in  cases  of  nar- 
row strictures  that  are  unyielding  to  ordinary  dilators 
and  threaten  retention  of  urine.  The  term  continuous 
dilatation  is  used  partly  to  express  the  idea  of  the  action 
of  a  soft  boi^e  or  catheter  retained  in  the  urethra;  the 
presence  of  the  instrument  for  from  a  few  hours  to  one  or 
two  days  having  the  effect  of  softening  the  stricture  and 
of  rendering  it  sufficiently  expansible  to  permit  its  fur- 
ther (Ulatation  with  ordinary  bougies,  or  to  admit  the 
shaft  of  a  divulaor  or  the  concealed  blade  of  a  urethro- 
tome, and  so  facilitate  its  divulsion  or  its  incision.  This 
process  is,  therefore,  only  a  preparator>-  step  to  gradual 
dilatation,  to  rapid  dilatation,  to  divulsion  or  to  urethro- 
tomy, and  should  not  be  employed  longer  than  two  or 
three  days,  otherwise  urethral  ulcerations  and  other  un- 
toward effects  may  be  expectefi.  The  continuous  dila- 
tation of  narrow  strictures  is  orflinarily  effecteil  with 
safety  by  observing  the  following  directions:  A  bougie 
or  catheter  only  a  little  smaller  than  the  lumen  of  the 
stricture  is  passed  and  retained  in  position  six  or  eight 
hours.  It  is  then  withdrawn  and  another  slightly 
larger  substituted  and  retained  six  or  eiglit  hours,  and 
so  until  three  or  four  svich  changes  have  been  made. 
The  moment  the  stricture  begins  to  yield,  the  operator 
proceeds  with  further  dilatation,  or  with  whatever  other 
mode  of  relief  his  judgment  may  dictate.  In  case, 
however,  the  stricture  is  refractory  to  this  continuous 
dilatation  in  the  first  twenty-four  hours,  a  gum  catheter 
is  passed  and  retained  imdisturbed  for  forty-eight  hours, 
at  the  end  of  which  time,  as  a  general  rule,  the  ob- 
struction will  be  permeable  to  such  instruments  as  may 
be  required. 
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Rapid  dilatation  is  indicated  in  those  narrow 
strictures  that  threaten  to  cause  retention  of  urine. 
By  rapid  dilatation  of  a  stricture  the  writer  means  the 
expansion  of  the  constricted  part  of  the  urethra  to  two, 
three  or  four  numbers  of  the  catheter  scale  at  one  sitting. 
For  instance,  if  the  stricture  first  admit  a  No,  1  bougie, 
this  is  succeetied  by  Nos.  2,  3,  4,  and  at  the  next  sitting, 
in  two  days,  Nos.  6,  7,  8,  and  so  at  each  subsequent  sit- 
ting Nos.  9,  10,  then  11  and  12,  when  the  after-treat- 
ment begins  with  the  process  of  graflual  further  expansion 
to  the  end  of  restoring  the  right  caliber  and  the  wonted 
suppleness  of  the  urethra.  There  are,  however,  cases 
whose  urgency  demands  still  more  rapid  fiilatation  dur- 
ing the  first  sitting.  They  are  those  in  whicli  retention 
of  the  urine  already  exists  and  requires  immediate  re- 
lief. It  is  then  necessary  to  dilate  or,  perhaps,  di\-ulse* 
the  stricture  to  No.  10  or  12,  so  as  to  enable  the  operator 
to  introduce  a  catheter  of  sufficient  size  to  drain  (slowly) 
and  cleanse  the  bladder.  Some  of  those  strictures  are 
80  narrow  as  to  admit  a  bougie  of  only  a  niillimeter  or 
of  even  less  than  a  millimeter  in  diameter.  In  such  case 
a  safe  method  of  dilatation  is  by  means  of  the  tunnelled 
Bound  for  which  the  bougie  (of  whalebone)  serves  as  a 
guide  threaded  through  the  short  canal  at  the  extremity 
of  the  soimd.     This  mode  of  catheterism  upon  a  con- 

*The  wriUir  has  said  next  to  nathin^  of  divulaion  aa  a  primary 
opeiAtion  because  he  has  long  believed  that  thia  divulsin;;  of  alric- 
tures  is,  and  should  he,  only  the  extension  of  the  process  of  dilatation 
oT  dense  conatriciiotis  which  are  split  loneitudinnllv  when  a  conical 
sound  ia  wedged  in  their  tract.  When  bleeding  follows  the  process 
of  rapid  dilatation,  by  a  skilled  operHlor,  the  presumption  is  strong 
that  longitudinal  divulsion  has  occurred,  and  the  easy  passage  of  a 
•      The  »  ■        ■ 


SUBQEBY    OF    GEKITO-UKINABV    0KCAN3 

devised  in  1864  by  the  writer,  is  often  the  only 
re  that  can  safely  be  employed  for  passing  ec- 
itrictures  or  those  complicated  with  false  routes, 
methoti  of  rapid  dilatation  of  strictures  that 
extremely  narrow,  but  that  resist  the  expansive 
f  bougies  or  sounds,  was  suggested  by  Mercier, 
sista  in  the  wedging  of  an  olivary  bougie  or  a 
iound  aa  far  as  possible  in  the  tract  of  the  con- 
,  then  of  pa-ssinp  a  slightly  smaller  bougie  or 
0  l>e  followed  by  a  tliird  two  sizes  larger,  and  this 
icceeded  by  a  fourth,  one  size  smaller  than  the 
i  continuing  the  process  until  the  stricture  is 
lated.    The  passage  of  six  or  eight  instnimenta 
succession  is  often  necessary  to  effect  the  desired 
m  al  tlip  one  sitting.     Every  two  or  three  liays 
IT  ihis  dilalinp  process  is  relocated  until  Ihc  con- 
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^U^cthra  is  an  unwise  and  irrational  procedure  which  has 
often  led  not  only  to  loss  of  the  suppleness  of  the  mucous 
membrane,  but  to  permanent  contracture  of  the  whole 
canal.  Such  abuse  of  large  sounds  being  practically 
the  infliction  of  a  series  of  traumatisms  exciting  a  ure- 
thritis whose  exudate  in  the  meshes  of  the  ambient 
connective  tissue  steadily  untlergoes  sclerous  degenera- 
tion. 

15.  Very  narrow  strictures  are  now  treated  differently 
from  what  they  were  even  in  the  last  days  of  James 
•Syme.  Whalebone  bougies  having  made  it  possible, 
without  the  use  of  the  knife,  to  overcome  tliose  strictures 
which  were  regarded  as  impassable.  Before,  however, 
describing  the  manner  of  proceeding  in  cases  of  close 
strictures,  particularly  the  eccentric,  the  tortuous,  and 
those  complicated  with  false  routes,  a  few  words  need 
,to  be  said  in  regard  to  what  led  the  writer  to  employ 
il^ialebone  instead  of  other  substances  as  conducting 
itKHigies  for  his  conical  tunnelled  and  grooved  sounds. 
■t  first  he  had  tried  for  that  pui-pose,  Leroy'.s*  gimi 
[bougies,  but  finding  them  entirely  too  soft  and  liable  to 
in  front  of  (he  stricture,  he  substituted  slender 
'ta  of  whalebone  from  half  to  two-thirds  of  a  milli- 
'ineter  in  diameter,  twelve  inches  long  and  probe  pointed. 
These  delicate  bougies  retain  the  bend  or  twist  given 
them  when  dipped  in  hot  lard  oil  and  suddenly  cooled 
in  iced  water.  The  writer  is  in  possession  of  a  set  of 
instruments  which  had  been  so  treated  twenty 
ago  and  had  ever  since  l>een  in  constant  use;  the 
ed  part  being  in  perfect  condition  for  a«e  at  the 

'Leroy  (d'Etiolles).     Sur  les  boufnes  torltll^  et  ctnrhues  dans 
»  T^rtoawments  et  auguetice  de  rur&tredi<Iicilea&  franchir,   Paris, 
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;  time.  The  tunnelled  and  grooved  sound  with 
equal  to  one-fifth  of  the  circumference  of  a 
ihree  incliea  anti  a  quarter  in  diameter  was  devised 
\  writer  in  1864.  Its  conicity  extentls  from  the 
Jup  to  about  five  centimeters  along  the  shaft. 
lallest  sound  is  registered  as  No,  2  and  is  a  milli- 
Jand  a  half  at  the  point,  and  two  millimeters  and 
lat  five  centimeters  along  tlie  shaft;  the  groove 
Bridged  over  at  the  vesical  extremity  so  as  to  form 
1  or  tunnel  for  tlie  reception  of  the  bougie.  The 
f  these  tunnelled  sounds  corresponds  to  No.  15 
English  scale;  the  groove  in  all  extending  from  ten 
Ivo  ecntimctert?  up  the  shaft  for  the  lodgement  of 
As  they  increase  in  size  at  the  shaft,  there 
Irespanding  inerea-fc  at  and  from  tlie  point,  and  also 
city  whifh  is  vrv  desirable. 
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reached  the  bladiier  cavity  the  moment  it  can  be  freely 
Dioved  to  and  fro  and  "no  bottom"  felt,  as  in  sea 
sounding.  Formerly  several  straiglit  bougies,  five  or 
six,  were  introduced  aide  by  sii.le  so  that  by  chance  one 
would  enter  the  stricture,  but  this  mode  of  proceeding 
was  abandone<l  after  realising  the  advantages  of  the 
elbowed  bougie  which  is  used  with  greater  certainty 
even  in  the  most  difficult  cases. 

17.  The  next  step  is  the  introduction  of  the  sound 
through  whose  canal  is  threaded  the  bougie  to  be  held 
by  the  left  thumb  and  index  finger  when  the  sound  is 
slowly  shd  upon  the  conducting  bougie  imtil  its  point 
enters  the  lumen  of  the  stricture,  then  without  losing 
hold  of  the  distal  end  of  the  bougie,  which  should  be 
kept  in  its  groove  while  the  sound  is  passed  onward  to 
and  into  the  bladder.  A  larger  instrument  is  substi- 
tuted, then  a  third,  and  so  until  the  desired  degree  of 
dilatation  is  effected,  or  the  numbers  may  be  gradually 
increased  to  the  point  of  divulsion  if  judged  necessary. 

18.  The  divulsion  of  urethral  stenoses  is  traceable  to 
those  early  liays  when  an  obstacle  to  the  free  flow  of 
urine  was  supposed  to  be  due  to  the  existence  of  "car- 
nosities"  in  the  canal,  and  when  bougies  coateil  with 
"escharotic  unguents"  were  used  with  intent  to  effect 
their  destruction.  When  such  bougies  had  pa^ed  the 
obstruction,  the  consequent  permeability  of  the  canal 
was  owing,  in  all  UkelihooH,  to  its  dilatation  or  even 
divulsion.  But  when  metallic  instrument's  were  em- 
ployed for  the  relief  of  angiistia*  supposed  to  be  caused 
by  "callosities,"  as  in  the  case  of  the  use,  by  Francisco 
Diaz,  of  his  pointed  triangular  tin  sound,  divulsion  of 
the  really  strictured  part  surely  must  have  occurred. 
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19.  Modern  surgeons  did  not  begin  to  give  much 
thought  to  any  action  of  instruments  upon  the  stenosed 
urethra  other  than  its  dilatation  until  Heurt«loup  had 
published  a  method  of  treatment  styled  the  "modifi- 
cation" of  strictures  which  was  supposed  to  be  some- 
thing like  "vital  dilatation,"  but  which,  on  later  critical 
examination,  proved  to  be  a  divulsion,  Amussat, 
Leroy,  Civiale,  and  others  had  devised  stricture  "dilsr 
tors"  which  were  all  divulsora.  The  few  successes  that 
Mayor  obtained  from  what  he  called  forced  catheterism 
of  strictures,  were  doubtless  fortuitous  divulsions. 
The  "(hiators"  of  Luxmoor,  Cooper,  Guthrie,  Perreve, 
Mich^l^na,  Rigaud,  Holt,  and  Thompson  when  ex- 
panded to  their  utmost  capacity  always  caused  divulsion 
of  the  stricture.  Luxmoor's  rlilator  had  four  blades, 
that  of  Cooper  two,  and  Guthrie's  three  blades.  These 
instnmients  were  all  too  clumsy  and  of  too  large  caliber 
to  act  upon  narrow  strictures.  Perreve's  was  tlie  first 
"dilator"  designed  (1835)  for  action  upon  narrow  con- 
strictions. He  afterward  (1847)  adapted  to  the  ex- 
tremity of  this  two-bladed  instrument  a  short,  slender 
conducting  gum  bougie  to  insure  the  passage  of  the 
" dilator "  through  very  narrow  strictures*  Michfi- 
I^na's  "dilator"  is  described  in  his  thesis  on  urethral 
stricture  (1847)  as  consisting  of  two  slender  branches 
free  at  the  vesical  end  and  brought  into  play  by  a  series 
of  levers  moved  by  a  screw  at  the  distal  end  of  the 
instrument.  A  similar  "dilator"  was  invented,  in  1849, 
by  Rigaud,  of  Strasbourg;  the  branches  sliding  upon 
each  other  during  their  operation,  whilst  those  of 
Mich^Mna's  preserve  their  parallelism.    The  stricture 

*Perrtve.     TraiW  des  rtlr^issementB  do  Turf'thre.     Paris,  1847. 


4 


<i 


UEETHHAL    STRICTtTBBS 


IXJ 


» 


"dilator"  of  Bernard  Holt,  so  much  used  and  abused, 
for  a  time,  in  this  country,  is  another  of  tlie  many  in- 
struments devised  for  effecting  what  was  supposed  to 
be  rapid  dilatation,  but  which  was  afterward  acknowl- 
edged by  Mr.  Holt  to  be  a  stricture  splitter,  is  now 
mentioned  only  in  the  history  of  surgical  vagaries. 
TTie  instrument  was  modified  by  Richardson,  of  Dublin, 
and  also  by  Voillemier,  under  the  name  of  diwiseur 
cylindrique*  tipped  with  a  long,  flimsy  conducting 
bougie  after  the  manner  of  Maisonneuve's  cxUkSlerisme 
d  In  suile. 

20.  Thompsont  described,  in  1863,  his  instrument 
for  gradual  distension  of  the  narrowed  urethra  "at  a 
angle  sitting  beyond  the  natural  caliber  of  the  canal," 
The  two  parallel  blades  to  be  moved  by  a  lever  through 
screw  power  at  the  handle,  so  that  when  opened  they 
"form  a  long  oval  or  .spindle-shaped  figure";  the  widest 
part  to  act  upon  the  .stricture  to  be  "dilated,"  and 
equalling  in  circumference  at  least  thirty-three  milli- 
meters. He  afterward  acknowledged  that,  when  the 
branches  are  fully  opened,  divulsion  really  occura. 
This  "dilator"  being  of  too  large  caliber  for  use  in  very 
Darrow  strictures,  the  writer  so  modified  it  as  to  reduce 
its  fflzc  to  a  niillimcter  and  a  half  at  the  vesical  end, 
which  is  tunnelled  so  as  to  admit  a  small  whalebone 
bougie  for  conduotor:  the  part  to  be  expanded  having 
a  diameter  of  three  millimeters.  The  branche.s  for  five 
centimeters  from  the  extremity  of  this  curved  divulsor 
*re  cylindrical  and  can  not  pinch  or  tear  the  mucous 

Traill  des   maladies   de.i   voies   urinaires.     Paris, 
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membrane  during  withdrawal  of  the  instrument,  for 
they  are  not  to  be  entirely  closed  when  the  operation  is 
accomplished.  This  or  any  other  branched  dividsor 
should  not  be  used  except  in  cases  of  emergency  when  it 
is  absolutely  necessary  to  speedily  relieve  retention  of 

21.  The  idea  that  the  so-called  dilators  merely  stretch 
the  urethra  at  the  seat  of  stricture  is  clearly  a  delusion. 
In  all  the  cases  treated  from  the  time  of  Perreve's 
"dilator"  to  its  last  modification,  bleeding  is  reported 
to  have  occurred  in  a  greater  or  less  degree.  Hasinor- 
rhage,  under  these  circumstances,  is  certainly  a  fair  sign 
of  solution  of  continuity,  of  divulsion.  The  Thomp- 
soiiian  a:doni  of  stretching  as  much  and  tearing  as  little 
as  possible  is  therefore  eminently  paradoxical,  for,  how 
could  the  degree  of  "stretching  beyond  the  natural 
caliber  of  the  canal"  operate  otherwise  than  to  tear  tlie 
walls  of  that  canal  often  very  much  too  much?  For- 
tunately, the  stricture  is  split  longitudinally  and  the 
lips  of  the  wountl  are  duly  splicei.1  by  newly  generated 
tissue  coaxefl  into  yielding  a  wide  scar  by  persistent 
dilating  catheterism  as  after-treatment. 

22.  Divulsion  of  urethral  strictures  by  means  of  i 
struments  with  expantUng  branches  is  justified,  as  al- 
ready said,  solely  in  urgent  cases  with  threatening 
complete  retention  of  urine,  but  is  applicable  only  to 
those  constrictions  seated  in  the  scrotal  and  perineal 
regions  of  the  urethra.  It  is  contra-indicated  in  close 
traumatic  strictures,  in  all  strictures  complicated  with 
urinary  infiltration,  and  in  those  of  the  phallic  region. 

23.  The  writer  continued  to  use  his  own  branciied 
divulsor  exclasively  for  some  time,  after  which  he  em- 
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ployed  it  in  only  exceptional  cases  and  gave  his  prefer- 
ence to  a  less  sudilen  tlivulsion  effected  by  means  of 
conical  tunnelled  sounds,  beginning  with  the  smallest 
and  gradually  increasing  the  size  and  stopping  when 
No.  8  or  9  of  the  English  scale  has  been  reached.  At  the 
next  sitting  larger  sounds  without  conductor  were  used 
to  complete  the  divulsing  process.  This  gradual  divul- 
fflon  has  proved  very  efficient,  safe,  and  successful  at 
his  hands.  Narrow  strictures  in  the  scrotal  and  peri- 
neal regions,  even  when  admitting  only  fUifomi  bougies, 
are  generally  amenable  to  divulsion  with  tunnelled 
sounds,  as  described  and  illustrated  under  the  head  of 
retention  of  urine  due  to  stricture. 

24.  In  the  majority  of  cases,  complete  divulsion,  ^t 
one  sitting,  aa  a  primary  operation  is  not  necessary  or 
wise.  DtvuLsion  is  best  and  safest  when  it  is  the  ex- 
tension of  dilatation  earriei.1  out  by  corucal  instruments; 
the  proof  of  iU  attainment  being  the  slight  hjemorrhage 
following  the  withdrawal  of  the  sound  last  used.  This 
mode  of  proceeding  was  adopted  by  the  writer  after  he 
had  witnessetl  the  ill  effects  of  the  sudden  violence  in- 
flicted by  Holt's  method  of  using  his  "dilator." 

25.  Surgeons  have  long  entertainetl  the  correct  idea 
that  there  is  no  method  of  treating  urethral  stricture 
that  does  not  require  the  periodical  use  of  dilators  for 
a  long  time  after  the  stricture  has  seemed  to  be  cured; 
gradual  dilatation,  divulsion,  and  internal  and  external 

^daons,  being  only  means  to  the  desired  end  which  is 
the  restoration  of  the  normal  caliber  and  suppleness 
of  the  urethra. 


vm 

L    8THICTUBE8    IN    THE    BALANIC    AND    PHALLIC 
KEOIONS;    THEIR  INCISION 

losea  at  the  external  urethral  orifice  and  in  the 
■ioularis  are  of  much  more  common  occurrence 
orally  adiTiittedby  some  early  writers  on  urinary 
;.    Many  of  these  stenoses  are  congenital,  a 
ruber  traumatic,  still  fewer  are  chancrous,  but 
majorities  are  owing  to  neglected  urethritis, 
ur  in  the  proportion  of  at  least  thirty  per  cent, 
tlini!  strictures, 
congenita^jtcnoscj^ir^or^^ 
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rare  occurrence  of  congenital  imperforation  of  the  mea- 
tus should  be  looke<l  for  and  at  once  relieved  as  soon  as 
I  ■  it  is  found  that  the  new-born  infant  has  not  urinated. 

3.  Traumatic  stenoses  result  from  several  different 
kinds  of  injuries.  A  common  cause  is  the  unduly  fre- 
quent, careless,  or  violent  catheterism,  wherein  the  parts 
are  bruised  and  become  inflamed,  constricted  and  some- 
times so  hard  as  to  simulate  cancerous  degeneration. 
Accidental  transverse  wountls  through  the  glaijs  penis 
however  promptly  they  may  heal  end  in  stricture  of 
the  fossa  na\'icularis.  Extirpation  of  the  glans  without 
special  care  to  form  an  ample  urethral  orifiee  is  certain 
to  cause  stenosLs  of  the  new  meatus.  Another  accident 
cau^ng  stricture  at  the  extremity  of  the  urethra  is  the 
slicing  of  the  end  of  the  glans  during  circumcision  of 
infants. 

4.  Chancrous  stenoses  are  due  to  the  cicatrisation  of 
chancrous  or  of  chancroidal  sores  which  so  often  sweep 
away  the  extremity  of  the  glans  penis  and  extend  to  a 
greater  or  less  depth  in  the  fossa  navicularis. 

5.  Stenoses  tlue  to  neglected  urethritis  may  be  seated 
at  either  end  of  the  navicular  fossa;  more  commonly, 
however,  at  two  or  three  millimeters  back  of  the  external 
orifice,  and  sometimes  attended  with  erosion  of  its  lips 
or  with  induration  of  the  whole  balanic  region, 

6.  Strictures  in  the  balanic  region,  except  when  very 
narrow,  seldom  attract  the  attention  of  those  so  affected, 
and  even  then  cause  no  apprehension  unless  the  arrest 
of  a  calculus  or  some  other  accident  interferes  with 
urination.  It  often  happens  that  the  congenitally  nar- 
row meatus  is  not  discovered  until,  in  advanced  life, 
the  patient  seeks  relief  from  retention  of  urine  due  to 
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prostatic  obstruction  or  to  a  deep  -  seated  urethral 
stricture.  It  should  be  borne  in  mint!  that  the  normal 
meatus  is  the  narrowest  and  least  extensible  part  of  the 
canal;  bearing  the  same  relation  to  the  urethra  that  the 
nozzle  does  to  the  pipe  designed  to  propel  a  stream  of 
water. 

7.  The  immediate  effect  of  stenosis  of  the  balanic 
region,  in  the  great  majority  of  cases,  besides  the  ever- 
occurring  dysuria,  is  a  localised  granular  urethritis,  even 
in  those  instances  where  urethritis  was  not  the  cause 
of  the  coarctation.  This  granular  urethritis  ia  mani- 
fested by  a  slight  gleety  discharge  which  glues  the  lips 
of  the  meatus,  and,  for  a  moment,  checks  the  stream  of 
urine.  It  is  partly  on  account  of  the  gleet  that  pa- 
tients seek  advice.  The  physician  tlien  soon  satisfies 
himself  of  the  existence  of  a  stricture  at  the  meatus  by 
ocular  inspection  or,  when  the  constriction  is  in  the 
navicular  fossa,  by  the  aid  of  the  acorn-tipped  bougie; 
no  other  instnmient  beii^  of  any  avail  for  such  diag- 
nosis. 

8.  The  remote  effects  of  long  neglected  balanic 
stenoses  are:  expansion  of  the  canal  behind  the  obstacle 
to  lUTiiation;  ulceration  or  even  rupture  of  that  part  of 
the  canal  followed  by  extravasation  of  urine;  and  fatal 
lesions  of  the  bladder,  ureters,  antl  kidneys.  The  writer 
was  once  called  to  see  a  moribund  patient  who  soon  died 
from  the  effects  of  a  chancrous  stricture,  of  long  standing, 
at  the  end  of  the  urethra  which  barely  admitted  a  small 
probe;  infiltration  of  urine  ha^g  already  occurred, 
and  the  upper  urinary  organs  being  hopelessly  involved. 
Civiale  recorded  three  cases  of  balanic  stricture  where  the 
urethra  had  burst  behind  the  glans  penis  and  the  urine 
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had  infiltered  the  tissues  as  far  as  the  scrotal  junction. 
In  one  of  these  cases  there  ensued  many  sniaU  urinary 
fisttilous.  tracts  behinil  the  glans.  Many  more  examples 
might  have  been  given  to  show  that  ncgle(;te<[  balanic 
constrictions  are  as  liable  as  those  deeper  seated  in  the 
urethral  canal  to  cause  serious  local  damage  besides 
structural  alterations  of  the  upper  urinary  organs  that 
are  beyond  remedy. 

9.  Stenoses  of  the  external  orifice  and  of  other  parts 
of  the  balanic  region  are  generally  so  refractory  to  dila- 
tation as  to  require  free  (Uviaion,  except  those  very  thin 
crescejitic  or  bridiform  fokls  which  are  so  often  de- 
stroyed by  the  passage  of  a  full-sized  sound. 

10.  Incision  of  the  meatus,  which  is  properly  styled 
urethral  porotomy,  was  resorted  to,  in  1824,  by  Civiale 
to  permit  the  passage  of  those  large  caliberod  instru- 
ments which  he  used  with  such  masterly  skill  in  the 
operation  of  lithrotrity.  .\fterward  he  found  it  neces- 
sary to  enlarge  by  incision  the  end  of  the  urethral  canal 
in  order  to  carry  out  the  process  of  gradual  <lilatation 
of  strictures  in  the  phallic  and  perineal  re^ons  or  sim- 

,  ply  to  cure  those  of  the  balanic  r^on.  For  this  pur- 
pose he  devi.seil   a  little   porotome  which  he  named 

I  iristouricarhi.  The  operation  is,  however,  as  well  accom- 
plished with  a  blunt  pointed  narrow  straight  bistoury. 
Incision  of  stricture,s  at  the  meatus  and  in  the  navicular 

,-  foasa  was  practised  by  Homer  and  by  Ashmead,  of 
Philadelphia,  quite  as  early  a^,  and  perhaps  earlier  than, 
the  eminent  French  specialist. 

11.  In  the  early  times  of  urethra  cutting,  the  incisions 
deogned  to  free  the  balanic  and  other  regions  of  the 
canal  were  very  httle  moro  than  scarifications  of  no 
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value  aa  curative  means,  iind  it  was  not  until  after  the  I 
publication  of  Reybard's  work  oo  gtricture  that  sup-  I 
geons  realiseti  the  importance  of  making  more  hberal 
cuts  to  insure  the  patency  of  the  balanic  and  other 
regions.    In  the  case  of  balanic  hypospatiias  with  a  very  ] 
small  transverse  or  crescentic  orifice  at  the  base  of  the 
glans,  the  abnormal  outlet  is  enlarged  by  means  of  a  i 
bi-lateral  porotomy  as  first  suggesteii  by  Payan.    When,  | 
in  the  new-born  infant,  retention  of  urine  is  found  to  | 
be  due  to  an  imperforate  meatus,  the  occluding  thin 
membrane  is  pricket]  with  the  point  of  a  sharp,  narrow 
instrument  of  any  sort  which  will  make  a  sufficient  outlet 
for  the  retained  urine. 

12.  The  after-treatment  of  porotomy  consists  in  the  i 
insertion  of  a  small  pledget  of  gauze  between  the  lips  | 
of  the  woimd  to  check  the  slight  bleetling  and  to  prevent  J 
immediate  union  'of  the  incised  parts.  This  pledget  to  j 
be  renewed  when  washed  away  by  the  stream  of  urine,  ( 
and  retained,  if  possible,  for  twenty-four  hours,  after  I 
which  a  full-sized  soimd  is  introtiuced  every  second  day  i 
until  the  wound  shall  have  healeil,  and  then  every  third  | 
or  fourth  day  for  five  or  six  weeks. 

13.  During  the  last  tlurd  of  the  nineteenth  century  1 
urethral  porotomy  was  very  much  overdone,  even  to  1 
the  extent  of  causing  unsightly  and  injurious  hypospa-   , 
(lias.     The   reahsation   of   the   ill   effects   of   ■ 
meatus  cutting  having  led  surgeons  to  a  rational  con- 
servatism, these  too  free  incisions  are  no  longer  prac- 
tised.    A  moderately  free   porotomy  is  now  regarded 
as   sufficient   for   the   successful   treatment   of   narrow 
balanic  strictures  and  for  such  congenital  stenoses  as 
may  interfere  with  the  passage  of  the  fuU-sizetl  sounds 
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used  in  dilating  deep  seated  constrictions,  or  with  the 
itroduction  of  instniments  applied  to  the  destruction 
[of  vesical  stones. 

14.  Grave  are  sometimes  the  consequences  of  trau- 
itic  strictures  of  the  end  of  the  urethra,  particularly 
when,  after  amputation  of  the  [Ksnis,  precautions  are 
not  taken  in  the  formation  of  an  ample  artificial  meatus. 
The  writer  remembers  well  a  wretched  sufferer,  from 
this  cause,  whom  he  had  watched  during  hospital  in- 
temeship.  The  man's  penis  had  been  amputated  on 
account  of  some  suspicious  ulcerated  warty  cxcrcssences 
closely  resembhng  epitheliomata.  A  few  months  after 
the  operation  the  end  of  the  urethra  was  so  much  con- 
tracted as  greatly  to  impede  urination.  For  several 
years  he  had  spent  much  of  his  time  in  vain  efforts  to 
enpty  his  bladder;  suffering  much  pain  at  each  urina- 
tion, and  finally  succumbing  from  cystitis  and  pyelo- 
nephritis. Several  other  cases  of  the  same  sort  after- 
ward attracted  the  WTiter's  attention  and  led  him  to 
inquire  into  the  history  of  penis  amputations  and  of 
means  employed  to  prevent  the  saA  coasequences  of 
n^lect  of  the  stump.  He  then  learned  that  divers 
surgeons  had  striven  to  guard  against  the  occurrence 
of  stenosis  at  the  urethral  extremity  by  cutting  the 
cavernous  bodies  in  wedge  form  and  severing  the  urethra 
transversely  at  about  two  centimeters  anterior  to  the 
cut  end  of  the  cavernous  bodies,  then  slitting  it  along 
ite  floor  and  everting  and  stitching  it  to  the  end  of  the 
stump,  thus  forming  a  sort  of  plans  with  a  wide  meatus. 
Sometimes  three  iut>thral  flaps  were  matie  and  stitched 
Hs  in  the  first  instance.  In  those  cases  where  the  penis 
was  amputated  close  to  the  pubes,  the  scrotum  was 
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bisected  so  that  each  testicle  was  enclosed  in  a  separate 
scrotum,  the  cul  edges  of  which  were  sutured;  the  ure- 
thral extremity  being  fastened  at  the  commissure  of 
the  bifid  scrotum.  This  mode  of  operating  was  resorted 
to  at  the  St.  Eloi  Hospital,  Montpellier,  by  Delpech,  in 
1832;  by  Lallemand,  in  1844;  and  by  Bouisson,  in  1855; 
with  excellent  results.  In  oases.of  atresia  of  the  ure- 
thral end  after  amputation  of  the  penis,  it  has  been 
found  necessary  to  open  the  urethra  in  the  perirueum 
to  insure  free  urination.  Such  an  operation  was  per- 
formed by  Erichsen,  of  London,  in  1857;  by  Johnston, 
of  Baltimore,  in  1S77;  and  twice  by  the  writer,  in  1877; 
stitching  the  edges  of  the  slit  urethra  to  those  of  the 
perineal  wound.  In  18.54,  Demarquay  excised  the  en- 
tire penis  including  the  crura,  for  epithelioma,  and 
attached  the  slit  urethra  to  the  edges  of  the  wound  in 
the  perinaiuin,  thus  making  a  sort  of  vulva.  The 
writer  had  occasion  to  repeat  Demarquay's  operatioa  J 
and  obtained  the  same  gratifying  result. 

15.  Stenoses  of  the  phallic  region  will  be  here  con- 
siilereil  chiefly  in  relation  to  indications  and  moiies  of 
treatment,  and  to  the  development  anrl  improvement 
of  needed  iastnmients.  The  knowledge  gathered  from 
study  of  their  pathogeny,  during  the  past  forty  years, 
has  led  modern  surgeons  to  the  conclusion  that  only 
those  constrictions  of  this  region  which  are  absolutely 
refractory  to  dilatation  warrant  internal  incision,  and 
that  those  seated  in  the  perineal  region  are  best  treated 
by  external  division.  Whilst  the  internal  operation  is 
the  eader,  the  external  perineal  lias  the  important  ad- 
vantage of  being  exempt  from  the  main  accidents  of 
the  internal  perineal  operation. 
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16.  The  end  sought  in  the  performance  of  internal  as 
well  as  of  externa!  stenosiotomy  and  in  subsequent 
perioilical  ililatation  of  the  canal,  is  to  secure  the  for- 
mation of  a  wide  and  pliable  cicatricial  splice  between 
the  lips  of  the  newly  made  incision,  and  thus  to  re- 
establish Bs  nearly  as  possible  the  normal  caliber  and 
supplene-ss  of  the  urethra. 

17.  The  destruction  of  imaginary  urethral  "carnosi- 
ties"  by  an  internal  operation  is  traceable  to  Ambroise 
ParS,  who  was  wont  to  scrape,  tear,  or  pinch  off  tlieae 
"  camosities  "  through  the  means  of  a  fenestrated  canula 
or  catheter.  This  seems  to  have  been  the  first  endeavor 
to  render  the  obstructed  urethra  patent  by  a  rariical 
operation.  Park's  proceeding  apparently  sugge.sted  to 
Francisco  Diaz  the  devisal,  in  1576,  of  a  curved  instru- 
ment to  puncture  " carnosities "  or  otherwise  etfectthe 
liberation  of  the  urethral  canal.  From  that  time  noth- 
ing of  striking  interest  appears  in  the  history  of  internal 
operations  upon  the  urethra  until  the  year  1813,  when 
Dorsey  gave  the  account  of  an  instrument,  invented 
and  used  by  Physic,  of  Philailelphia,  in  1795,  styled  the 
lanceted  stilette,  for  puncturing  or  perforating  urethral 
strictures.  Similar  instruments  were  devised  by  Mc- 
Ghie,  in  1823,  and  Stafford,  in  1827.  It  is  scarcely 
necessary  to  say  how  wTong  they  all  were  in  mechanical 
principle,  how  ineffective  for  good  and  how  dangerous 
in  practice. 

18.  In  1S24.  Amussat  presented  to  the  Academy  of 
Medicine  an  instrument  for  dividing  bricUform  strictures, 
and  also  two  urethral  scarificators  which  were  practi- 
cally reproductions  of  long  rejected  instruments.  Soon 
after  this  appeared  many  stenosiotoraes  of  sundry  varie- 
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ties  of  forms,  bearing  the  names  of  Civiale,  Leroy,, 
RicorJ,  and  other  specialists.  These  primitive  con-^ 
trivances  effected  nothing  but  the  merest  scratches  of 
the  m'ethral  mucous  membrane  but  continued  to  be 
used,  at  the  suggestion  of  Leroy,  in  combination  wii 
cauterisation.  The  results  of  this  double  procedi 
were  very  far  from  being  satisfactory. 

19.  Reybard,  of  Lyons,  then  produced  a  new  urethro-'l 
tome  having  a  short,  slender  wlialebone  tip  to  act 
conductor  through  the  stricture.  That  instrument 
armed  with  two  concealed  blades  to  be  thrust  out  after 
the  passage  of  the  shaft  beyond  the  constriction  which 
was  to  be  freely  divided  from  behind  forward.  The 
innovation  caused  the  abandonment  of  the  practice  of 
lu-ethral  scarification  as  a  means  of  cure.  Reybard,  not 
entirely  satisfied  with  his  own  urethrotome,  modified  it 
variously  from  1839"  to  1847.  The  last  modificatioo 
enabled  him  to  cut  through  the  entire  thickness  of 
urethra,  a  process  wliich  he  believed  to  be  essentia 
the  cure  of  coarctations.  An  eye-witness  to  one  of 
operations  in  the  phallic  region  reported  that  the  bladel 
of  the  urethrotome  was  seen  to  pierce  the  skin.  The 
winner  of  the  Argenteuil  prize  was  not  content  with  deep 
cuts  only  but  regardetl  length  rs  necessary  to  the  ulti- 
mate object  of  his  operative  process  and  made  incisions 
as  long  as  seven  centimeters.  Profuse  hemorrhage,  in- 
filtration of  urine  in  the  perinieum  and  scrotum,  ab- 
scesses, and   other  serious  lesions  were  the  immediate 

-  effects  of  many  of  that  enthusiast's  operations  with  hia 
"urethrotome  dilatatevr."  One  of  the  remote  effects  in 
some  of  the  cases  declared  cured  was  recontraction  of 

■  the  stricture  said  by  the  operator  to  be  impossible. 
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Further  observations  and  experionces  with  "dilating 
urethrotomy,"  caused  it  to  be  regarded  as  a  delusion 
and  a  snare;  the  "dilating"  urethrotomes  doing  either 
too  little  or  entirely  too  much  toward  stenosiotoiuy,  for 
when  the  "dilating"  part  of  the  instrmnent  was  brought 
into  full  play  divulsion  really  occurred  and  therefore 
there  was  no  necessity  to  incise,  and  when  the  blades 
were  protruded  from  the  shaft  of  the  instrument  the 
depth  and  length  of  the  prescribed  cut  were  indeed 
fraught  with  all  the  Ba<l  consequences  foreseen  and  wit- 
nessed by  impartial  observers. 

20.  The  surgeons  who  had  voted  in  favor  of  the 
award,  in  1852,  of  the  Argenteuil  prize  to  Reybard  were 
the  first  to  condemn  the  practice  of  his  very  deep  and 
long  incisions;  declaring  that  they  had  signed  the  re- 
port not  because  of  approval  of  the  heroic  method,  but 
on  account  of  the  excellent  studies  and  original  ideas 
of  the  candidate's  essay. 

21.  Maisonneuve,  realising  the  difficulties  often  arising 
in  the  prehminary  catheterism  necessary  to  urethrotomy 
from  behind  forward,  devised,  in  1855,  a  urethrotome 
for  division  of  narrow  strictures  from  before  backward. 
Instead  of  having  recourse  to  a  metallic  conductor,  as 
had  done,  for  the  purpose,  Jameson,  of  Baltimore,  in 
1827,  he  used  as  a  guide  a  filiform  gum  bougie  to  be 
^screwed  to  the  end  of  a  slentler  metallic  shaft  grooved 
to  receive  a  roil  which  carried  a  triangular  blade  blunted 
at  its  apex.  This  urethrotome  was  modified  by  Voille- 
mier,  who  placed  beside  the  sharp,  triangular  blade  a 
blunt  shield  of  the  same  form  for  protection  of  the  an- 
terior urethra  during  the  passage  of  the  instrument  to 
the  stricture,  in  imitation   of  Jameson's   urethrotome. 
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These  instruinenta  for  anterograde  urethrotomy,  still 
much  used,  are  objectionable  in  several  particulars,  not 
the  least  of  which  is  the  iiabihty  to  accidental  section 
of  the  bougie  wliich  ha<l  not  completely  passed  and  lay 
coiled  in  the  urethra  in  front  of  the  stricture,  or  if  it 
had  passed  beyond  the  obstacle  'might  be  lost  in  the 
bladder.  Another  objection  is  that  the  guide  bougie  is 
liable  to  double  up  in  front  of  the  strictui-e  instead  of 
entering  its  lumen,  and  even  when  passed  successfully 
it  may  still  benil  (this  has  occurred}  when  the  instru- 
ment is  pushed  in,  and  thus  lead  the  metallic  conductor 
astray  in  the  tissues  through  a  false  route  which  it  has 
made,  so  that  other  parts  than  the  stricture  are  cut  by  the 
wandering  blade.  The  advent  of  Maisonneuve's  mode 
of  operating  caused  the  invention  of  several  urethro- 
tomes intended  to  cut  from  before  backward  and  then 
from  behind  forward,  such  are  those  of  Ricord,  Trfilat, 
and  Charrifire. 

22.  Civiale,  who  vfas  never  an  advocate  of  antero- 
grade stcnosiotomy,  had,  as  early  as  1S49,  tlevised  a 
very  simple  urethrotome  for  the  retrograde  operation. 
It  is  perhaps  the  best  and  safest  of  all  the  stenosiotoraes 
in  use  up  to  the  present  time.  He  was  no  pai'tisan  of 
the  internal  division  of  strictures  seated  in  the  pei'ineal 
region,  and  his  stcnosiotome  was  designed  to  act  upon 
those  of  the  phallic  region,  which  reciuired  very  little 
preliminary  dilatation.  The  instrument  ia  also  an  ex- 
plorer with  a  flattened  bulb,  of  scarcely  three  millimeters 
in  mean  diameter,  containing  the  blade  which  is  brought 
into  basculation  by  a  very  simple  mechanism. 

23.  To  enumerate  anil  dpseribe  the  many  scores  of 
urethrotomes  invented  during  the  nineteenth  century 
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KWOuId  fill  a  large  volume,  so  this  brief  sketch  of  the  his- 
<f  of  urethrotomes  and  of  internal  urethrotomy  must 
i  end. 
24.  Internal  stenosiotomy  in  the  perineal  region  was 
I  very  commonly  performed  during  the  second  half  oi  the 
I  nineteenth  century  anil  is  even  now  too  often  done  where 
■  it  is  so  clearly  contra-indicated  owing  chiefly  to  the 
danger  of  urinary  infiltration,  abscess  formation,  and 
other  untoward  results.  Assuredly  the  external  opera- 
tion is  a  far  preferable  and  safer  process  in  the  vast 
I  majorities  of  constrictions  of  that  region  of  the  urethra. 
25.  Internal  stenosiotomy  from  before  backward  in 
tiie  phaUic  region  is  justifiable  only  in  cases  of  very 
XUUTOW  constrictions  that  are  refractory  to  dilatation, 
especially  those  that  threaten  retention  of  urine.  In 
Buch  cases  the  safest  way  to  accomplish  the  section  of 
the  stricture  is  first  to  pass  in  a  filiform  whalebone 
bougie  to  be  followed  by  a  very  small  tunnelled  urethro- 
tome which  will  cut  sufficiently  to  permit  the  entrance 
of  the  8malle.st  of  Civiale's  retrograde  urethrotomes  and 
so  complete  the  operation  under  cocaine  local  ansesthe- 
sia.  However,  the  first  cut  may  safely  be  made  with  a 
long  probe-like  narrow-bladed,  round-pointed,  straight 

•  bistoury. 
26.  Internal  stenosiotomy  from  behind  forward,  in 
the  phallic  retrion,   often  requires  a  little  prefiminary 
dilatation   either  gradual  or  continuoas  when  narrow 
refractory  stricture-s  are  not  complicated  with  retention 
of  urine.     In  favorable  circmnstance-s,  immediately  after 
■  :    sufficient  dilatation,   the  smallest  retrograde  urethro- 
^H  tome  19  pn-ised  through,  the  blade  basculated  and  the 
^H^pCHistriction,  with  a  little  uncontract^fl  urethra  in  front 
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and  behind,  ia  slowly  and  gently  inciseii  by  drawing 
forward  the  instrument  and  carefidly  resheathing  its 
blade  before  it  is  withdrawn.  The  after-treatment 
should  consist  in  passing  into  the  bladder  a  soft  rubber 
catheter  to  be  retainetl  in  position  for  twenty-four  hours, 
during  which  time  no  urine  shoidd  be  allowed  exit  ex- 
cept through  the  catheter.  After  this  a  full  sized  sound 
should  be  introduced,  and  immediately  withdrawn, 
every  second  day  for  two  weeks,  then  once  each  week 
for  three  months,  and  finally  once  monthly  for  as  long 
a  time  as  may  be  needed  to  prevent  recontraetion  which 
is  certain  to  occur  from  neglect  of  systematic  persistent 
catheterism. 

27.  The  urethra-cutting  rage  of  the  last  century  re- 
quires a  few  closing  words  for  the  particular  benefit  of 
beginners. 

28,  The  many  monographs  on  stricture,  published 
from  1840  to  1870,  especially  those  of  the  great  Scotch 
surgeon  James  Syme,  seem  to  have  given  rise,  among 
young  operators,  to  the  stricture-cuttuig  mania,  with 
attendant  delirium  of  numbers,  wliich  was  so  prevalent  ' 
for  about  twenty  years,  but  which,  fortunately,  lessened 
in  intensity,  until  even  the  tyros  in  surgery  ceased 
boasting  of  their  annual  hun<lred  urethrotomies.  This 
urethra-cutting  madness  had  led  also  to  division  of  the 
meatus  to  the  jroint  of  hypospadias  for  the  purpose  of 
frequently  and  excessively  cUstenthng,  with  enormous 
sounds,  the  whole  urethra,  which  soon  lost  its  suppleness 
and  at  length  became  indurated  and  leathery ;  subserving 
no  better  purpose  than  that  of  an  unyielding  canal 
remindful  of  a  decayed  Inilia  rubber  tube.  These  ex- 
treme measures  were  at  last  forsworn  because  experience 
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proved  them  to  be  worse  than  useless  and  alHo  becaufie 
of  a  better  knowledge  of  the  minute  anatomy  of  the 
urethra  and  of  the  nature  of  its  morbiii  states.  It  was 
-  the  apparently  slow  process  of  dilatation  a^  well  as  the 
comaion  report  of  failure  of  other  modes  of  treatment 
that  had  led  heroic  beginners  to  indiscriminate  and 
untluly  frequent  urethra-cutting,  and  it  was  not  until 
they  had  learned  how  little,  if  any.  time  was  to  be 
gained  through  a  bloody  procedure  and  had  felt  the 
absolute  necessity  of  using  dilators  as  the  after-treat- 
ment for  many  months  following  the  incisive  operation, 
that  they  .strove  to  reinstate  the  too  much  neglected 
simple  process  of  dilatation  so  well  suited  to  the  majority 
of  cases.  They  had  then  realised  that  no  single  method 
of  treatment  was  applicable  to  all  cases,  and  furthermore, 
that  the  decision  of  the  important  question  of  indication 
of  a  particular  method  must  be  based  upon  mature 
experience  and  sound  judgment. 


IX 

RAL    STRICTURES    JN    THE    PERINEAL   REGION; 
THEIR    EXTERNAL    DIVISION 

external  incisiou  of  narrow  urethral  strictures 
rineal  region  has  long  been  in  use  under  the 
signations  of  puncture  of  the  perinseum,  bou- 

perineal    section,  perineal    urethrotomy,  and 

uretlirotoniy.     For  tlie  relief  of  retention  of 
1  aI;^o  to  make  a  route  to  the  blaililer  for  the 
;i  of  stones,  the  eminent  French  surgeon  Fou- 
holfl  enough  to  plunge  a  bistoury  into  the  peri- 
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be  internal,  and  because  external  urethrotomy  does  not 
necessarily  mean  that  it  is  performed  in  the  perineal 
re^oa,  or  that  it  is  with  intent  to  divide  a  strictured 
urethra. 

2.  The  beginning  of  the  practice  of  laying  open  the 
perineal  re^on  of  the  urethra  for  stone  extraction  and 
for  other  purpases  is  lost  in  the  mists  of  surgical  an- 
tiquity.   The  earhest  record  of  the  employment  of  a 

-  perineal  cut  for  the  relief  of  urinary  retention,  has  been 
traced  only  to  the  tenth  century,  when  Rhazes  is  said  to 

.  have  made,  for  this  purpase,  a  small  incision  of  the  ure- 
thra through  the  perlnieum.  Avicenna,  who  lived  in 
the  eleventh  century,  is  quotetl  as  saying  substantially 
that  "there  are  some  who  have  taken  another  route; 
they  have  made  a  small  incision,  between  the  anus  and 
the  te.sticles,  into  which  a  canula  was  introduced  to  give 
issue  to  the  urine."  Such  evidently  was  the  customary 
practice  in  the  time  of  Aviceiuia. 

3.  Nothing  more  on  this  subject  appears  in  ancient 
surgical  Hterature  down  to  the  sixteenth  century  when 
John  of  the  Romans  invented  the  "greater  apparatus" 
of  lithotomy,  the  first  step  of  which  was  to  open  the 
urethral  canal  through  the  perinieum  to  the  left  of  the 
median  line. 

4.  The  first  recorded  case  of  external  urethrotomy 
for  the  cure  of  stricture  appears  in  the  eightlt  book  of 
the  "Chirurgical  Treatises"  of  Richard  Wi.seman,  who 
said  that,  in  the  year  1652.  he  had  assisted  Ed.  Molins 
in  operating  upon  "an  old  fornicator  who  had  long  been 
diseaseil  with  a  camosity  which  harl  resisted  all  endea- 
vours and  in  a  manner  totally  supprast  his  urine."  The 
urethral  canal  was  cut  open  behind  the  point  of  ob- 
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struction  and  kept  patent,  for  a  time,  by  the  passage 
of  small  bougies,  but  the  wound  closmg,  and  difficult 
urination  recurring,  the  sufferer  urged  a  second  operar 
tion  which  involved  the  scrotal  and  perineal  regions  of 
the  strictured  urethra.  The  wound  was  stitched  and 
healed  in  a  few  days  except  at  a  small  point  which  be-j 
came  the  orifice  of  a  urinary  fistula. 

5.  Solingen  is  quoted  by  Stalpart  Van  der  Wie\  aa  | 
undertaking  this  operation  at  Livourne  and  at  tiw  1 
Hague.  The  second  was  upon  a  sailor  whose  urethra  I 
was  laid  open  from  the  base  of  the  glans  penis  to  the  I 
perinrDum  with  the  object  of  cauterising  "  carnosities,'^' 
and  closeii  the  extensive  wound  with  twisted  sutures.  J 
This  inordinate  urethrotomy  with  urethroraphy  has  been  1 
practised  by  other  surgeons  down  to  near  the  close  d  ■] 
the  nineteenth  century,  generally  without  success,  and  ] 
only  serves  to  show  how  unwarrantable  are  incisions  ] 
involving  the  phallic  region  of  the  urethra. 

6.  The  eminent  lithotoniist  Frangois  Tolet  performed  j 
"puncture  of  the  perinseum"  during  the  seventeenth  J 
century,  saying:   "If  the  parts  surrounding  the  urethra  j 
have  become  callous  and  so  hard  that  by  compression  J 
they  have  caused  an  angustia  whence  arises  difficulty  f 
or  suppression  of  urine,  a  fusiform  hardness  is  felt  ex-  ' 
tending  from  the  perinteum  toward  the  neck  of  the  blad- 
der.   To  cure  tliis  callosity,  after  having  made  upon  a 
grooved  staff  an  incision  as  if  for  the  extraction  of  a 
large  stone,  it  was  necessary  during  the  first  few  days  to 
pass  a  canula.  ..."    This  seems  to  have  been  the 
first  instance  of  urethro-coarctotomy  upon  a  conductor. 

7.  The  chief  lithotomist  of  his  time,  Franqois  Colot,  is 
said  to  have  operated,  in  1687,  for  a  narrow  urethral 


CEETHBAL  steicthees  153 

stricture  by  a  method  "never  before  used";  his  design 
being  to  "  make  a  perineal  incision  without  guide  and 
without  opening  the  urethra;  wisiiing  to  excite  suppura- 
tion and  relax  the  parts  so  as  soon  to  be  able  to  intro- 
tluce  a  catheter."  This  seems  to  have  been  succeseful, 
and  in  a  short  time  twenty-four  small  calculi  escaped 
with  the  urine  passed  by  the  natural  route. 

8.  In  those  cases  of  "camosities"  that  proved  re- 
fractory to  leailen  aountis  and  were  complicated  with 
infiltration  of  urine  or  with  fistulje,  Palfin  recommended 
a  mode  of  external  division  whicli  he  had  witnessed  in 
the  practice  of  Colot;  saying  that,  instead  of  medicated 
bougies  Colot  made  a  cut,  in  the  perinieum,  a  little  shorter 
than  that  for  the  extraction  of  a  stone. 

9.  In  cases  of  retention  of  urine,  Dionis,  hkfi  Foubert, 
advised  "puncture  of  the  prina?um"  by  plunging,  in 
the  median  raph^.  a  narrow  bistoury  four  or  five  inches 
long  until  it  reached  the  bla<lder;  this  being  followed 
by  the  introtluction  of  a  canula  to  be  securefl  in  position 
after  the  escape  of  the  urine.  Such  was  also  the  method 
employed  by  Th^venin, 

10.  In  his  aimotations  to  Dionis'  surgical  work,  De ' 
laFaye  suggested  the  incision  of  angustiie  of  the  peri- 
neal region  upon  a  grooved  staff  whenever  wuch  could 
be  passed,  and,  when  no  staff  could  be  introtiueed,  ad- 
vocated puncture  of  the  urethra  with  a  trocar  in  order 
to  relieve  the  bladder  of  its  urinous  burden.  Jean  Louis 
Petit  and  Morand  also  had  had  recourse  to  the  guidance 
of  the  grooved  staff,  anil  had  uaed  the  trocar  in  ca-ses  of 
impassable  strictures. 

11.  Ledran,  in  1730,  operated,  in  three  sittings,  for 
impassable  stricture  complicated   with   thirty  fistulie 
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and  great  induration  of  the  scrotum  aiid  perinseum. 
It  was  only  at  the  third  sitting,  five  days  after  the  first, 
that  he  succeeded  in  finding  and  dividing  the  stricture' 
and  reaching  the  blatltler,  into  which  he  introduced  a 
leaden  canula  that  was  retained  in  position  for  three 
weeks.  The  patient  made  a  good  recovery  despite  the 
long  retention  of  the  canula,  antl  was  advised  to  use 
bougies  periodically  to  prevent  recontraction  of  the 
urethra. 

12.  Petit  was  a  very  strong  advocate  of  external  in- 
cision of  the  urethra  in  perinieo;  insisting  that  complete 
longitudinal  division  of  tlie  stricture  be  made  at  the 
same  time,  especially  in  cases  complicated  with  fistulte 
or  with  retention  of  urine.  This  external  operation 
had  also  among  its  other  advocates  Lassus,  Col  (le  Vilars, 

■  and  Astruc,  all  of  whom  used  the  trocar  whenever  the 
stricture  could  not  be  passed;  particularly  in  the  emer- 
gency of  complete  retention  of  urine. 

13.  Perineal  puncture  with  trocar  or  bistoury  found 
a  determined  opponent  in  the  noted  English  surgeon  - 
Samuel  Sharpe  (1782),  who  regarded  supra-pubic  punc- 
ture of  the  bladder,  for  the  relief  of  retention  of  urine, 
as  a  much  safer  and  better  procedure  than  the  perineal 
operation. 

14.  In  the  latter  part  of  the  year  1783,  John  Hunter 
had  occasion  to  treat  an  impassable  stricture  with  a 
fistula  in  the  perineal  region.  He  began  by  passing  a 
grooved  staff  down  to  the  stricture  in  front  of  which 

'  he  opened  the  urethra.  Finding  the  orifice  of  the  con- 
striction, he  did  not  cut  but  dilated  it  .slightly,  and  with 
some  difficulty  passed  into  the  bladder  a  small  catheter, 
which  was  retained  in  position  for  two  months,  when  it 
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was  withdrawn  because  it  had  evidently  retarded  the 
healing  of  the  wound  wliich  then  "took  on  a  more 
favourable  a^ipect,"  and  in  two  weeks  thereafter  was 
entirely  closed;  urination  being  normal  antl  in  full 
stream.  The  management  of  this  case  was  somewhat 
after  the  manner  of  Colot,  who,  however,  did  not  open 
.the  urethra  in  the  case  he  detailed  in  1687. 

15.  For  impassable  stricture,  Hunter  proposed  another 
operation  which,  despite  his  great  authority,  fortunately 
has  had  but  few  advocates.  The  description,  here 
pven,  of  tlie  procedure,  is  in  his  own  language,  and  is  as 
follows:  "Where  this  operation  is  performed  in  conse- 
quence of  a  stricture,  I  have  conceiveil  that  by  passing 
a  catheter  into  the  urethra  from  the  bladder  till  it  comes 
to  the  stricture,  and  then  passing  another  straight 
canula  from  the  glans  down  the  urethra,  that  the  two 
may  nearly  meet,  only  leaWng  the  stricture  between 
them;  and  a  piercer  may  be  passed  down  and  forced 
into  the  end  of  the  one  from  the  bladder,  and  aftenvards 
either  a  bougie  or  a  hollow  catheter  introduced." 
Little  need  be  said  of  the  uncertain  route  the  "piercer" 
may  take  in  such  a  ca.se,  or  of  the  uselessness  if  not  the 
danger  of  the  proceeding  as  compared  to  a  simple  in- 
cision of  the  hardenetl  tissues  surrounding  the  stricture 
and  of  the  stricture  itself. 

16.  This  short  outline  of  the  early  history  of  external 
perineal  urethrotomy  brings  it  down  to  the  end  of  the 
eighteenth  century,  when  its  mortahty  was  such  as  to 
lead  to  the  general  condemnation  of  the  operation,  that 
it  fell  into  de-iuetude.  It  was,  however,  revived  in  this 
country  by  Alexander  H.  Stevens,  who,  in  1817,  incised 
a  .urethral  stricture  in  perinico  "with  entire  success. 
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after  the  common  modes  of  treatment  had   failed. 
The  operation  was  performed  many  times  from  1820  td 
1843  by  other  American  surgeons,  among  whom  were 
Jameson,  Rogers,  Warren,  Hoffman.  March,  Post,  Wat- 
son and  Buck. 

17.  In  these  and  all  subsequent  operations  without 
conductor,  the  rule,  established  by  Petit,  of  completely 
dividing  the  strictured  part  of  the  urethra,  was  followed 
almost  invariably.  The  incisions  were  no  longer 
tended  to  the  bladder  but  restricted  to  the  perim 
urethra  in  the  median  line;  tlie  canal  being  laid  i 
longitutlinally  upon  a  grooved  staff  in  front  of 
stricture,  into  whose  lumen  a  small  grooveti  probe, 
suggested  by  James  M,  Araott,  was  then  inserted  and 
the  whole  constriction  clean  cut  lengthwise  by  means 
of  a  slender  bistoury  slid  along  the  groove  of  the  probe. 

18.  The  main  improvements  in  this  operation  as  pep- 
formed  during  the  first  half  of  the  nineteenth  century 
were  due  chiefly  to  Amott  and  Guthrie,  and  the  mode 
of  proceeding  was  styled  "perineal  section,"  which  waS'. 
a  m-ethrotomy  without  conductor;  that  is  to  say,. 
without  the  passage  of  an  instrument  through  the  stric- 
ture before  cutting  the  perineal  integuments.  This 
operation  without  conductor  is  now  justifiable  only  in 
cases  of  stricture  impassable  by  the  smallest  bougies, 
particularly  when  attended  with  retention  of  urine. 

19.  External  perineal  urethrotomy  with  a  conductor, 
as  practised  by  Tolet  and  also  by  De  la  Faye,  seems  to 
have  been  forgotten  until  1840,  when  James-  Syme 
adopted  it  in  a  case  of  resihent  stricture  where  both 

'  dilatation  and  internal  urethrotomy  had  failed.    The 
eminent  Scotch  surgeon  afterward  made  some  improve- 
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ments  in  \he  method  and  in  the  needed  instruments, 
especially  in  the  case  of  the  well  known  combination  of 
grooved  etaff  and  conductor  into  a  single  metallic  in- 
strument. In  the  operation  he  followei.1  strictly  Civiale'a 
excellent  rule  of  incising  the  urethra  not  less  than  a 
centimeter  in  front  and  behind  the  stricture.  Such  was 
Syme's  "perineal  urethrotomy,"  which  in  his  deft  hands 
was  so  brilliantly  executed  and  which  was  employetl 
BO  successfully  by  many  other  surgeons.  However,  the  ■ 
introduction  of  his  metallic  guide-staff  is  not  always  easy, 
and  its  point  may  enter,  and  has  entered,  a  false  passage, 
and  thus  defeated  the  object  of  the  operation,  namely, 
the  division  of  the  stricture.  This  accitlent  was  once 
witnessed  by  the  writer  during  a  "perineal  urethrot- 
omy" performed  by  a  skilful  surgeon.  The  patient 
died  a  few  days  after  the  operation.  On  past-murtem 
examination  of  the  parts  it  was  ascertained  tliat  the 
stricture  ha<i  not  been  cut  and  that  a  long  false  route 
had  been  incised  in  its  stead.  Principally  on  account  of 
the  liability  of  "perineal  urethrotomy"  to  such  acci- 
dents when  Syme's  staff  is  use<l,  the  writer  strove  to 
devise  a  method  of  operating  for  narrow  strictures  by 
which  like  untoward  happenings  may  be  avoided.  The 
steps  of  the  operation,  the  first  of  which  he  performed 
on  the  27th  of  Januarj-,  1869,*  are  as  follows: 

20.  The  perina'uni  ha\Tng  been  shaved  and  washed 
the  patient  is  rendered  insensible  to  pain  and  is  placed 
in  the  lithotomy  position.    The  urethra  is  then  cleansed 

*It  was  in  1S&^  that  rhe  writer  began  to  uac  Tilirorm  whalebone 
boufpn  08  conduelOT?  in  the  /iperatjon  of  exlemal  urethrolomy,  but 
the  idea  of  the  lunnelled  and  erooved  catheter  HtafT  did  not  occur 
Ut  him  until  1808,  and  the  inalrument  was  not  made  until  ihe  end 


I 
4 


158 


8UE0EEY    OF    GENITO-UBINABV    0EGAN8 


and  explored  to  ascertain  the  exact  site  of  tlie  stricture* 
After  this  the  canal  is  filled  with  oil  or  liquitl  petrolatum, 
and  a  capillary  probe-pointetl  whalebone  bougie  intro- 
duced. If  its  point  becomes  engaged  in  a  lacuna,  it  is 
drawn  out  of  the  lacuna  and  carried  onward  with  a 
rotary  movement.  If  it  happens  to  enter  a  false  pas- 
sage it  is  retained  in  situ  while  another  is  passed  by  ita 
side.  If  this  second  guide  bougie  makes  ita  way  into  the 
false  passage,  it  is  to  be  treated  precisely  as  was  the 
first,  and  the  operation  repeatetl  till  one  guide  passes 
into  the  lumen  of  the  stricture  and  enters  the  blatlder. 
Sometimes  five  or  six  guides  are  thus  caught  before  the 
false  passage  is  filled  up  and  the  natural  route  found. 
In  this  manner  the  bladder  is  frequently  reached  in 
very  narrow  strictures  supposed  impassable,  and  after 
all  other  means  had  failed.  As  soon  as  a  guide  enters 
the  bladder — as  indicated  by  the  ease  with  which  the 
instrument  is  moved  to  and  fro — the  other  gui<ies  are 
withdrawn.  Another  way  of  avoiding  a  false  route  or 
of  finding  the  eccentric  lumen  of  a  stricture,  is  by  the 
use  of  the  elbowed  filiform  bougie  which  is  an  excellent 
explorer  and  path-finder. 

21.  The  next  step  is  to  introduce  a  No,  8  grooved 
metallic  catheter  with  a  centimeter  of  its  extremity 
bridged  over  so  as  to  convert  the  groove  into  a  canal; 
the  bridge  itself  being  also  grooved.  Its  introduction 
is  accomphshed  by  pa.ssing  through  the  canal  or  tunnel 
the  free  end  of  tlie  retained  guide  bougie;  holding  it 
steadily  between  the  thumb  and  index  finger  of  the  left 
hand,  and  pushing  the  catheter  staff  gently  into  the  ure- 
thra until  its  point  comes  in  contact  with  the  face  of  the 
stricture.    The  staff  and  guide  are  then  kept  in  position 


4 


CRETUBAL    STEIC TITHES 


159 


by  an  assistant,  who  at  the  same  time  supports  the 
scrotum;  the  patient  having  aheady  been  secured  in  the 
lithotomy  position. 

22.  The  surgeon,  seated  on  a  low  chair,  first  makes 
a  distal  exploration  per  rectum,  to  ascertain,  in  a 
measure,  the  condition  of  the  membranous  and  pros- 
tatic divisions  of  the  urethra;  then  he  makes  a  free  in- 
cision, in  the  meihan  line  of  the  perina?um,  extending 
from  the  base  of  the  scrotum  to  about  a  centimeter 
from  the  anal  margin,  involving  only  the  skin  and 
superficial  fascia.  The  incision  ordinarily  made  in  this 
operation  is  from  three  to  four  centimeters  in  length, 
but  it  is  ob\ious  that  the  freer  incisions  possess  the  ad- 
vantage of  better  exposing  to  view  the  underlying  parts, 
while  they  tend  to  prevent  infiltration  of  urine  in  the 
superficial  layers.  A  few  well  directed  cuts  having 
brought  to  view  the  urethra,  the  operator,  with  his 
finger-nail,  feels  for  the  groove  on  the  bridged  portion 
of  the  staff  and  cuts  open  the  canal,  upon  this  groove, 
longitudinally  in  the  median  line,  exposing  to  sight  the 
end  of  the  staff.  A  loop  of  silk  is  then  passed  through 
each  edge  of  the  incised  urethra,  close  to  the  face  of  the 
stricture,  and  lield  by  the  assistant  in  charge  of  the  cor- 
responding limb.  This  excellent  contrivance,  of  the 
London  surgeon  Avery,  is  of  the  greatest  service,  as  it 
constantly  keeps  in  view  the  median  line.  The  urethra 
having  been  openetl  and  the  loops  of  silk  securely  helti, 
the  catheter  Is  pulled  forward  just  enough  to  bring  into 
view  the  black  guide  and  permit  the  passage,  along  this 
guide,  of  a  probe-Uke  very  small  beaked  bistoury,  with 
which  to  divide  the  stricture  and  about  one  centimeter 
of  the  uncontracted  urethra  hchind-    the  edge  of  the 
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instniinent  being  directed  downward.  The  last  step  ia  1 
the  passing  into  the  bladder  of  the  catheter-staff,  guided  1 
by  the  whalebone  bougie;  but  should  it  be  arrested  in  its  J 
course  by  a  second  stricture,  the  beaked  bistoury  is  1 
again  introduced  and  thia  second  stricture  diviclecLj 
The  operation  is  thus  completed  without  further  delay,.  J 
the  bladder  is  entered  with  the  greatest  gentleness,  aniM 
the  free  flow  of  urine  through  the  catheter  makes  iti 
certain  that  the  stricture  has  been  divided  and  not  a  \ 
false  passage. 

23.  This  method  of  treatment  is  particularly  well 
adapteil  to  cases  in  which  there  is  great  induration  or 
tumefaction  of  the  perinwuiu  from  long  staiuiing  trouble 
or  from  extravasation  of  urine.  The  presence,  in  the 
bladder,  of  the  whalebone  guide  so  finn  though  delicate; 
the  assured  position  of  the  tunnelled  catheter-staff  com- 
pelled to  follow  the  guide  which  lies  in  its  terminal  canal;  i 
the  light  thrown  into  the  wound  through  the  agency  of  I 
the  loops  of  silk  which  .so  constantly  indicate  the  situs-  * 
tion  of  the  urethra  and  of  the  median  line;  the  ease  and 
certainty  with  which  the  catheter-staff,  still  sliding  over 
the  guide,  is  made  to  enter  the  bladder  after  incision 
of  the  stricture;  surely  contribute  largely  to  the  success 
of  the  operation.  When  the  initial  passage  of  the  whale- 
bone guide  cannot  be  effected,  it  may  be  introduced  by 
way  of  a  cut  made  into  the  urethra  beyond  the  stricture-  I 
through  which  it  is  passed  from  behind  to  serve  as  a 
conductor  for  the  beaked  bistoury;  or  Arnott's  grooved 
probe  may  \ye  used  as  a  guide  for  the  incision  of  the 
constriction.  In  either  case,  with  the  guide  in  the 
bladder  after  the  incision,  the  point  of  the  catheter-staff 
may  be  protruded  from  the  wound,  the  free  end  of  the 
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guide  carried  through  the  terrainal  canal,  and  the  bladder 
entered  as  before  described. 

24.  Whenever  the  physical  condition  of  the  patient 
is  such  that  the  operation  can  be  safely  postponed, 
which  may  be  done  when  there  ia  not  retention  or  ex- 
travasation of  urine,  it  is  wise  to  place  him,  for  a  few 
days,  under  the  following  com^  of  preparatory  treat- 
ment: 

25.  The  suiTerer  is  confined,  as  much  as  possible,  to 
the  recunilxjnt  posture,  and  is  given  a  warm  hip-bath 
every  night;  five  minims  of  tincture  of  iron  chlorid  thrice 
daily,  and  five  grains  of  quinine  at  bed-time;  diluent 
drinks,  etc.  To  allay  spasm  and  procure  sleep,  a  rectal 
Bupjxiaitory  containing  one  grain  of  aqueous  extract  of 
opium  and  half  a  grain  of  belladonna  extract  is  to  be 
used  every  night.  Twenty-four  hours  before  the  opera- 
tion one  ounce  of  castor  oil  should  l>e  a'Iministered,  and 
on  the  morning  of  the  operation,  an  enema  should  be 
used  to  completely  cleanse  the  rectum, 

26.  After  the  operation,  and  prior  to  the  patient's 
•complete  recovery  from  the  effects  of  the  anesthetic 

agent,  ten  grains  of  quinine  together  with  a  quarter  of  a 
grain  of  morphia  should  be  administered;  and  as  soon 
as  practicable  a  broth  should  be  ^ven.  On  the  following 
day  the  diluent  drinks  and  the  iron  are  resumed,  with 
the  addition  of  three  grains  of  quinine  three  times  daily, 

I  to  be  continued  for  two  or  three  weeks.  A  warm  hip- 
bath should  be  taken  nightly  as  soon  as  it  is  safe  for  the 
patient  to  rise  from  his  bed. 
27.  Such  a  course  of  treatment  is  likely  to  prevent 
some  of  the  imfavorable  happenings  which  are  sometimes 
consecutive  to  the  operation.    The  surgical  after-treat- 
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raent  ia  at  first  similar  to  that  observed  in  lithotomy.. 
The  scrotum  is  supported  by  a  suspensory  bandage  tof! 
guard  against  the  possibility  of  infiltration  of  urine  into 
its  connective  tissue,  and  the  patient  is  kept  on  his  back. 
Generally,  the  first  time  he  urinates,  the  greater  part  of 
the  urine  flows  through  the  perineal  wound,  but  after- 
ward, for  about  forty-eight  hours,  all  tlie  urine  is  dis- 
charged through  the  whole  length  of  the  canal  owing  to 
the  temporary  swelling  and  contact  of  the  lips  of  the 
wound.  As  soon  as  this  swelling  subsides,  a  certain 
quantity  of  urine  again  passes  through  the  perineal 
wound. 

28.  In  the  great  majority  of  his  operations,  both  of 
internal  and  external  urethrotomy,  the  writ«r  has  not 
followed  the  usual  practice  of  tying  in  a  catheter.  The 
wound  is  not  disturbed,  and  no  instrument  is  passed  into 
the  urethra  or  bladder  until  the  second  or  third  day, 
when  a  full-sized  conical  steel  sound  is  introduced,  and 
the  process  repeated  every  third  day  until  the  wound  is 
heale<i,  and  then  the  patient  is  taught  to  pass  the  in- 
strument and  advised  to  continue  its  use  indefinitely. 

29.  The  alleged  reasons  for  tying  in  a  catheter  and 
retaining  it  in  position  often  for  several  weeks,  are:  first, 
to  prevent  the  urine  from  coming  in  contact  with  the 
freshly  cut  surface;  and  second,  to  hasten  union  by  still 
endeavoring  to  prevent  the  urine  from  passing  through 
the  granulating  woimd.  That  a  catheter  tied  in  that 
position  does  not  prevent  the  urine  from  escaping  be- 
tween it  and  the  urethral  walls,  however  large  the 
instrument  may  be,  has  long  since  been  demonstrated, 
and  there  are  few  surgeons  who  ha\'e  not  verified  this 
fact.    That  the  presence  of  the  catheter  does  not  has- 
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ten,  but  on  the  contrary,  does  retard  the  progress  of 
union  of  the  wound,  is  well  illustrat«d  by  many  pub- 
lished cases. 

30.  In  the  performance  of  external  perineal  urethrot- 
omy it  is  wise  to  adhere  to  the  rules,  given  by  SjTiie, 
to  be  observed  in  the  operation  of  "external  urethrot- 

■  omy,"  with  the  exceptions  mentioned  below.  These 
rules  are:  1.  Maintain  the  median  line  in  the  incisions; 
2.  Make  a  direct  opening  down  to  the  staff,  not  a  tor- 
tuous one;  3.  Divide  the  whole  of  the  contracted  part, 
rather  more  than  less;  4.  Do  not  cut  so  far  back  as  to 
endanger  the  deep  fascia  of  the  perinreum,  and  use  the 
knife  in  the  deep  incisions  with  the  cutting  edge  upper- 
most; 5.  Do  not  close  the  end  of  the  inlying  catheter, 
lest  urine  be  forced  into  or  through  the  wound  for  want  of 
patency  in  the  instrument;  6.  Avoid  escape  or  displace- 

"ment  of  the  instrument;  7.  If  incisions  are  made  far 
back,  introduce  the  curved  tube  through  the  wound 
when  the  catheter  is  withdrawn;  8.  Do  not  neglect  dila- 
tation during  the  progress  of  recovery. 

31.  The  fourth  rule  is  departed  from  in  cases  of 
stricture  seated  at  the  bulbo-membranous  junction  for 
the  simple  reason  that  the  free  diviaon  of  such  a  stricture 
involves  at  least  the  anterior  layer  of  the  triangular 
ligament,  without  serious  harm.  As  to  the  direction  of 
the  knife's  edge,  the  careful  operator  may  turn  it  up  or 
down  with  equal  safety. 

32.  The  fifth,  sixth,  and  seventh  rules  may  well  be 
departed  from,  insomuch  as  the  retention  of  a  catheter 
in  the  bladder,  after  thi-s  operation,  even  for  forty-eight 
hours,  is  not  only  unnecessary  but  harmful.  Unneces- 
sary, because  it  does  not  fulfil  the  indication  of  pre- 
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venting  the  flow  of  urine  through  the  wound,  and  I 
cause  the  contact  of  urine  with  the  freshly-cut  surfat 
does  no  harm,  as  exemplified  by  perineal  lithotomy;  \ 
harmful,  because  the  presence  of  the  instrument  in  the  I 
bladtier  sometimes  causes  ulceration  antl  perforation  oiA 
that  viscus,  and  does  give  rise  to  urethral  fever.  It  iai 
well  known  that  however  lai^e  may  be  the  cahber  ofl 
the  retained  catheter,  a  certain  quantity  of  urine  alwa)^! 
flows  between  it  and  the  urethra,  as  testified  by  \'idal  % 
and  others,  among  whom  was  Thompson,  who, 
speaking  of  the  treatment  of  obstinate  urinary  fistulfs,.  ] 
said :  "  Experience  shows  that,  however  large  the  instru-  | 
ment  may  be,  and  however  closely  it  may  fit  the  ure-  I 
thra  at  the  present  moment,  before  twenty-four  or  I 
thirty-six  liours  have  elapsed,  it  will  lie  loosely  in  the  I 
canal,  and  urine  will  pass  by  its  side.  ..."  He  I 
further  said  that  "the  mode  of  treatment,  therefore,  I 
which  consists  of  tying  in  a  catheter,  is  to  be  regarded  I 
as  inadequate  to  the  cure  of  fistula,  except  so  far  as  It 
produces  dilatation;  anti  it  is  one  which  has  obtained 
countenance  chiefly  from  the  plausibility  of  a  theory 
which  is  certainly  unsupported  in  practice." 

33.  Syme,  in  referring  to  between  eighty  and  ninety 
"  cases  of  external  division  of  the  urethra,"  said :  "  Alann- 
ing  symptoms  were  by  no  means  rare,  since  every  third 
or  fourth  patient  suffered  from  rigors,  vomiting,  deliri- 
um, or  suppression  of  urine."  The  presence  of  the 
catheter  doubtless  was  the  exciting  cause  of  these  grave 
phenomena.  After  having  treated  this  number  of 
patients  without  a  death,  he  met  with  two  fatal  cases 
which  he  attributed  to  contact  of  the  urine  with  the 
wound,  and  then  proposed  the  use  of  a  short  catheter 
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to  be  introduced  by  way  of  the  perineaf  wound  and 
secured  in  position.  This,  though  not  so  harmful,  is 
quite  aa  unnecessary  as  the  use  of  the  long  catheter, 
A  physician  of  New  York  related  the  history  of  a  patient 
upon  whom  the  "perineal  section"  hatl  been  performed 
.  anti  where  ulceration  hati  taken  place  at  the  peno-scro- 
tal  junction  of  the  urethra  from  the  prolonged  retention 
of  a  silver  catheter,  so  that  the  instrument  could  be  seen 
through  the  fistulous  opening  which  showed  no  tlispo- 
sition  to  heal.  Bumstead  mentioned  one  instance  of 
death  occurring  from  retention  of  the  catlieter  for  a 
fortnight,  "and  at  the  postrmortem  examination  there 
was  found  a  small,  but  deep,  ulceration  of  the  bladder, 
and  another,  quite  extensive,  of  the  inferior  wall  of  the 
urethra  in  front  of  the  scrotum,  which  was  only  sep- 
arated from  the  surface  by  the  integument."  A  fatal 
case  occurred  in  the  practice  of  Professor  Spence,  of 
Eilinburgh,  where  "peritonitis  was  excited  by  the  pene- 
tration of  the  coats  of  the  bladder  by  the  in-lying 
catheter."  The  retention  of  a  catheter,  for  forty-eight 
hours,  in  some  of  the  writer's  early  cases,  caused  cys- 
titis and  urethral  fever.  In  one  case,  recurring  chills 
during  four  days,  compelled  the  withilrawal  of  the  in- 
strument when  they  ceased.  A  second  operation  being 
required  in  this  same  case,  no  catheter  was  tied  in  and  the 
patient  escaped  urethral  fever  anil  made  a  good  recovery. 
.  From  the  foregoing  abundant  testimony  it  is  fair 
to  conclude  that  the  retention  of  a  catheter  in  the  bladder 
passed  either  through  the  whole  length  of  the  urethra  or 
through  the  perineal  wound,  does  not  fulfil  the  inilica- 
tions  for  which  it  is  u.sed;  that  it  is,  as  a  general  rule, 
attended  with  danger;  and  that  its  omission  is  a  safe 
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36.  The  term  large  instrument  is  only  relative;  the 
ciiameter  of  the  sound  should  be  proportionate  to  that 
of  the  uncoTitract«fl  part  of  the  urethra,  and  if  the  meatus 
be  abnormally  narrow,  it  should  be  freely  incised  and 
the  calil>er  of  the  canal  then  ascertained.  Some  ure- 
thra will  only  admit  No.  12  of  the  English  scale,  while 
others  easily  take  in  No.  IS,  which  equals  lOi  milli- 
meters in  diameter. 

37.  The  use  of  dilating  instruments  during  and  long 
after  the  granulating  process  of  the  incised  wound  made 
for  the  relief  of  the  strictured  part  of  the  urethra,  is 
intended  to  secure  a  wi<ie  cicatricial  splice  anil  thus 
allow  for  subsequent  coptraetion,  as  in  the  case  of  a 
deep  bum  near  the  flexure  of  a  limb  which  is  kept  ex- 
tended during  the  progress  of  cicatrisation.  Reybard, 
after  demonstrating  that  longitudinal  wounds  of  the 
urethra  ar6  not  followeil  by  stricture,  recommended 
that,  in  cases  reqiuring  stenosiotomy,  dilators  be  used 
periodically,  during  the  healing  process,  so  as  to  increase 
the  width  of  the  cicatrix.  The  efficacy  of  this  after- 
treatment  of  incised  urethral  strictures  has  been  fully 
appreciateil  by  the  many  surgeons  who  have  put  it  into 
practice. 

38.  To  form  a  correct  idea  of  the  real  value  of  external 
perineal  division  of  urethral  strictures,  it  is  needful  to 
take  into  consitleration :  1,  under  what  circumstances  is 
the  operation  justifiable;  2,  what  amount  of  danger 
attends  its  performance;  and  3,  liow  far  it  is  entitled 
to  be  considered  as  a  means  of  cure. 

39.  The  last  two  inquiries  were  phrased  by  Sir  Henry 
Thompson,  who  said:  "It  has  been  stated  that  the 
hazard  to  which  the  patient's  life  is  exposed  by  the  opera- 
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tion  is  too  great  to  be  incurred  for  the  sake  of  obtaii 
a  cure  of  his  complaint.  This  view  has  not  improbably 
arisen,  in  some  measure,  from  the  still  common  but 
erroneous  habit,  already  alluded  to,  of  confounding 
external  division  of  a  permeable  stricture  upon  a  sound 
with  the  operation  upon  an  impassable  one  without  It." 
In  a  published  lecture,  Professor  Van  Buren  remarked 
that  "the  dangers  of  this  operation  depend  upon  the 
conditions  which  necessitate  its  performance,  rather 
than  upon  the  proceeding  itself.  If,  as  is  always  de- 
sirable, its  necessity  has  l>een  foreseen,  and  time  secured. 
for  the  examination  of  the  internal  organs,  and  amp] 
preparation  made,  the  danger  is  trivial;  but  if,  on  tha5 
contrary,  as  often  happens  in  hospital  practice, 
patient  falls  into  the  surgeon's  hands  with  prolonged 
retention  or  extravasation  of  urine,  from  recklessness 
and  neglect,  the  operation  is  likely  to  be  much  less  favor- 
able. And  if,  in  addition  to  these  serious  complications 
the  stricture  should  prove  to  be  impassable,  and  the 
operation  is  necessarily  unilertaken  without  any  guide 
to  the  bladder,  it  becomes  one  of  the  most  difficult  and 
uncertain  proceedings  of  surgery.  The  alternative  of 
puncture  of  the  bladder  from  the  rectum,  or  above  the 
pubes,  may  in  rare  cases  be  adopted  from  necessity; 
but  these  measures  afford  only  temporary  respite,  in- 
asmuch as  they  leave  the  stricture,  the  cause  of  all  the 
trouble,  unrelieved."  The  views  of  Dr.  Markoe  were 
expressed  in  a  clinical  lecture  as  follows:  "It  must  be 
evident  to  you  that  the  success  or  failure  of  it  depends 
upon  the  condition  of  the  patient  for  which  the  opera- 
tion becomes  necessarj',  that  the  dangers  of  the  operation 
itself  can  hardly  be  separated  from  tliose  of  the  disease 
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for  which  it  is  performed.  Being  a  last  and  only  resort 
for  a  desperate  condition  of  things,  we  can  not  select  our 
cases  nor  prepare  them  for  the  operation."  In  the  third 
edition  of  his  work  on  "  Diseases  of  the  Bladder,  Pros- 
tate, and  Urethra,"  Professor  S.  D.  Gross  said  thai,. 
"The  operation  is  by  no  means  free  from  danger,  and 
requires  the  most  consummate  skill  for  its  successful 
execution.  None  but  a  madman  or  a  fool  would  at- 
tempt it,  unless  he  had  a  profound  knowledge  of  the 
anatomy  of  the  parts,  and  a  thorough  acquaintance  with 
the  use  of  instruments." 

40.  The  views,  just  quoted,  of  these  distinguished 
Burgeon.'ii,  pertinent  to  the  e.stimate  of  the  operation,  are 
fair  indices  of  the  general  trend  of  opinion  among  sur- 
geons at  home  and   abroad.     But   there  is  need  of  a 
broad  interpretation  of  the  words  "  the  operation  being 
s  last  resource,"     \\'hile,  beyond  all  question,  the  con- 
scientious surgeon  must  employ  all  available  and  jus- 
tifiable means  of  rehef  before  resorting  to  a  cutting 
'  operation,  yet,  when  these  have  failed  after  judicious 
I  trial,  the  knife  is  not  only  the  "last  resource,"  but  the 
I  only  resource,  and  nuist  be  promptly  and  resolutely 
[  applied;  long  delay  being  too  often  fatal.     Theoperation 
has  frequently  been  deferred  so  long,  that  the  bladder 
I  and  kidneys  have  become  irreparably  damaged  by  the 
'  action  of  the  stagnant,  infecti'd  urine,  and  finally  the 
knife  is  used  when  all  operative  procedures  are  contra- 
indicated.    Thk  long  delay  accounts,  in  a  great  measure, 
for  the  large  percentage  of  mortality  which  followed  tlie 
operation  a.s  performed  during  the  second  half  of  the 
eighteenth  century,  and  which  then  led  to  its  condem- 
nation  by   such   eminent  men   as    Desault,  Chopart, 
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1  othors,  and  to  its  disuse.     Its  revival,  so 

0  American  surgery,  is  justly  ascribed  to 
I.  Stevens,  who,  in  1817,  incised  externally 
of  the  perineal  region  of  the  urethra  with 
33  after  the  failure  of  the  common  modes  of  . 

A  full  account  of  this  case  is  printed  in 
al  and  Surgical  Register,  etc.,  New  York 
..  75.     From  April,  1S20,  to  December,  1S23, 

(i.  Jameson,  of  Baltimore,  had  performed 

1  perineal  stenosiotoniies  without  a  death. 
of  these  operations  appeared  in  the  seventh 
he  "American  Medical  Recorder"  for  1824. 
.  Rogers  published,  in  the  fourteenth  volume 
iladelphia  Medical  and  Physical  Journal," 
f  twelve  external  urethrotomies  for  stricture, 
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cuiiistances  should  it  be  resorted  to.  These  diverse 
views  have  caused  no  little  perplexity  in  the  minds  of 
the  inexperienced. 

42.  The  advances  that  have  been  made  in  the  knowl- 
edge of  the  pathogeny  and  treatment  of  stricture  of 
the  urethra  indicate  a  moderate  and  middle  course  to 
be  pursued.  It  is  now  believed,  by  conservative  and 
judicious  surgeons,  that  the  class  of  cases  which  require 
this  operation  is  small,  and  that,  even  in  this  class, 
before  resorting  to  the  knife,  gradual  dilatation  and  all 
other  rational  means  of  relief  should  be  tried.  But 
impermeability,  resiliency,  or  great  irritability  of  stric- 
tures, are  indications  by  which  these  surgeons  are  in- 
fluenced in  the  adoption  of  the  mode  of  treatment  by 
external  incision.  No  doubt  is  now  entertained  of  the 
propriety  of  the  operation  for  the  relief  of  impassable 
strictures  attended  with  obstinate  urinary  fistula  or  with 
retention  or  extravasation  of  urine,  and  for  narrow  con- 
strictions of  traumatic  origin. 

43.  The  proper  appreciation  of  the  second  considera- 
tion, "What  amount  of  danger  attends  the  performance 
of  the  operation,"  is  of  the  greatest  importance,  Eonce 
ita  risks  have  been  much  exaggerated;  some  of  them 
being  more  imapnary  than  real. 

44.  Much  credit  is  due  to  Professor  Syme  for  recalling 
the  attention  of  the  surgical  world  to  the  operation,  and 
for  demonstrating,  by  a  large  -number  of  successful 
eases,  that  it  is  not  as  perilous  as  was  fonnerly  believed, 
provided  it  were  done  with  due  caution  and  at  the 
proper  time.  Now,  the  ojjeration  is  as  firmly  estab- 
lished, and  is  regarded  a.s  safe  as  lithotomy,  so  long  as 
(here  are  no  renal  complications,  even  when  no  guide 
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can  be  passed.    In  the  writer's  experience  tlie  operation 
without  conductor  has  been  attended  with  no  ill  results. 

45.  Mr,  Synie  ma<le  pernieabihty  a  prerequisite  to  the 
performance  of  his  operation.  He  assuinetj  that  there 
are  no  impermeable  strictures  of  idiopathic  origin,  and 
that,  if  urine  flows  through  the  canal,  an  instrument 
can  be  maiie  to  enter  the  bladder  by  the  exercise  of  pa- 
tience and  of  sufficient  dexterity.  Many  surgeons  of 
experience  have  been  able  to  verify  the  fact  that  there 
are  certain  strictures  wliich  are  impassable  to  instru- 
ments of  the  smallest  diameter  while  they  are  permeable 
to  the  urine,  and  this,  together  with  Mr.  Syrne's  acknowl- 
edged failure,  in  after  years,  to  introduce  a  conductor 
in  some  instances,  renders  it  superfluous  to  give  any 
examples  or  to  defend  the  operation  in  impassable  or 
even  in  impermeable  strictures,  when  the  other  indica- 
tions are  clear,  especially  since  for  the  last  half  century 
the  external  section  has  been  lione  in  this  country,  for 
such  cases,  with  the  greatest  success. 

46.  On  the  other  hanti  those  extremists,  who  maintain 
that  permeabihty  to  instruments  necessarily  contrain- 
dicates  the  ojjeration,  meet  with  very  few  supporters. 
The  aim  of  the  majority  of  surgeons,  in  our  day,  is  to 
eniieavor  to  pass  in  a  conductor,  but,  when  tliis  is  not 
practicable,  they  operate  without  guide^  for  the  double 
purpose  of  dividing  the  stricture  and  of  relieving  or 
averting  retention  of  urine. 

47.  The  following  statistical  summary  gives*  the  re- 
sults of  the  external  perineal  division  of  strictures, 
prior  to  the  year  1870,  by  American  surgeons.  The 
nnmber  of  cases  collected  is  345,  of  which  233  were 
without  conductor.    There  were  in  all  forty-one  deaths; 
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about  twelve  per  cent.  The  assigned  causes  of  death 
were:  advanced  disease  of  the  bladder  and  kidneys  in 
twenty-two  cases;  "pyiemia"  in  fifteen  cases;  eryaipe- 
and  "pyieniia"  in  one  case;  intra-pelvic  abscess 
and  "pysemia"  in  one  case;    and  thrombosis  in  two 


48.  Profeasor  Miller,  of  Edinburgh,  r^arded  the  fol- 
lowing as  the  prindpal  dangers  which  attend  the  per- 
formance of  the  operation:  I,  hemorrhage;  2,  infiltra- 
tion of  urine;  3,  abscess  in  or  near  the  wound,  leading 
perhaps  to  fistula  and  "irritative  fever";  4,  intra-pelvic 
abscess;  5,  erysipelas;  and  6,  "pysemia." 

[9.  Not  a  .single  case  of  fatal  hjEmorrhage  is  mentioned 
as  having  occurred  among  the  345  patients  referred  to 
above,  the  prominent  features  in  many  of  which  were 
kindly  furnished  by  the  operators.  Of  these  345  pa- 
tients there  were  but  two  who  last  more  than  the  usual 
amount  of  blood ;  in  one  case  the  hipmorrhage  was  from 
an  anomalous  branch  of  the  artery  of  the  bulb,  which 
was  controlled  by  ligature;  in  another  rase— one  of  the 
writer's  patients — about  one  pint  of  blood  was  lost, 
from  oozing,  but  the  hamorrliage  ceaseti  spontaneously  ■ 
and  tli(i  not  recur.  Troublesome  hfemorrhage  would, 
then,  seem  to  be  of  very  rare  occurrence  in  this  operation, 
though  among  .some  cases  reported  by  Sir  Henry  Thomp- 
son, Profeasor  Syme,  and  Mr.  Henry  Smith,  there  were 
a  few  fatal  results  from  that  complication. 

50.  Infiltration  of  urine,  after  the  operation,  is  only 
liable  to  occur  when  the  external  incision  is  small,  or 
when  the  attendant  has  neglected  to  keep  the  scrotum 
well  support€<l  by  the  sling  bandage. 

51 .  Abscess  in  or  near  the  wound  is  not  likely  to  form 
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if  the  lips  of  this  wound  are  kept  asunder  and  slow  unioal 
from  the  bottom  by  granulation  pronioteil. 

52.  Intra-jiclvic  abscess  was  reported  once  only  as  1 
occurring  among  the  345  cases  before  referred  to,  and  i 
there  "pysemia"  coexisted.  The  intra-pelvic  infection  J 
is  secondary,  unless  the  perineal  incision  involve  the  deep] 
pelvic  fascia,  and  it  can  scarcely  l>e  conceived  that,  ioM 
our  days,  any  urethral  constriction  should  render  necea-3 
sary  such  an  extended  incision. 

53.  Of  erysipelas,  the  writer  has  witnessed  its  i 
existence  in  but  one  case,  and,  in  that  instance,  neither 
the  wound  nor  the  genitals  were  affected.    Such 
complication  belongs  to  the  wards  of  an  infected  hos- 
pital and  is  liable  to  complicate  any  surgical  operation.  . 
"Pytemia,"  or  more  properly,  sapr^mia,  may  be  placed  1 
in  the  same  category  as  erysipelas. 

54.  The  analysis  of  the  345  instances  of  external  | 
perineal  division  of    strictures  showed  that  deatli,  in  ] 
the  largest  proportion  of  cases,  was  due  to  advanced  [ 
disease  of  the   bladder  and   kidneys. — chronic   cystitis  J 
with  much  thickening  of  the  bladder  walls,  pyelitis,  and  T 
renal  abscesses  having  l)een  found  in  many  of  the  cases.  ' 
Thifl  condition  of  the  urinary  organs  can  generally  be  | 
discovered  in  time  for  the  surgeon  to  form  an  unfavorable  ' 
prognosis,  and  to  decline  performing  an  operation  which, 
under  the  circumstances,  is  so  manifestly  contraindi- 
cat«l.    Deducting  the  twenty-two  deaths  which  were 
attributed  to  this  cause,  leaves  a  mortality  of  about  five 
and  a  half  per  cent,  as  the  legitimate  mortality  from  , 
this  operation. 

55.  The  third  consideration,  namely:  how  far  the-] 
operation  is  to  be  regardetl  as  a  means  of  cure,  is  worthy  i 
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of  attention  and  should  be  viewed,  as  suggested  by 
Thompson,  under  the  following  heads:  "a,  it  may  fail 
to  afford  any  relief;  6,  it  may  cure  for  a  short  period, 
and  afterward  be  followed  by  a  relapse;  c,  it  may  effect 
a  permanent  cure." 

a.  It  may  fail  to  afford  relief  if  the  stricture  has 
escaped  thvision,  or  "if  the  occurrence  of  sloughing  has 
prevented  the  possibiUty  of  union  of  the  wound."  The 
writer  has  observed  cases  of  failure  from  the  first-named 
but  never  from  the  second  cause;  fatal  cases  being  of 
course  e.xcluded. 

■  b.  It  will  only  afford  temporary  rehef  if  the  stricture 
has  not  been  completely  ilivided,  or  to  the  too  rapid 
union  of  the  wound,  or  if  the  patient  has  neglected  the 
perioilic  introduction  of  a  sound,  or  if  there  is  a  recur- 
rence of  the  original  cause  of  the  trouble. 

c.  It  will  afford  permanent  relief  only  so  long  as  the 
patient  continues  the  use  of  a  full-sized  instrument  at 
inter\'als  of  a  week  or  two.  There  is  no  mo<ie  of  treat- 
ment for  obstinate  stricture  which  will  effect  a  perma- 
nent cure  without  the  perimbcal  use  of  the  sound. 
Exceptions  to  this  rule  are  few. 

55.  Since  the  first  edition  of  this  paper,  the  writer's 
experiences  with  the  different  methods  of  treatment 
of  narrow,  dense,  resilient  strictures  of  the  perineal 
n^on  of  the  urethra  have  led  him  to  reject  internal 
urethrotomy  and  adhere  more  closely  than  before  to 
external  urethrotomy  as  by  far  the  safer  and  more  satis- 
factory operation. 


X 

INJURIES  OF  THE   URETHRA 

i  urethra  is  subject  to  violence  inflicted  A.  from 
ukI  S,  from  without,  and  such  violence  is  fol- 
wner  or  later  by  constrictions  of  the  canal 
■aumatic  strictures.    To  this  rule  must  be  ex- 
itcrnal  and  external  longitudinal  incised  wountis, 
uciuilental  or  designed,  otherwise  surgery  would 
veil  of  the  surest  means  of  cure  applicable  to 
ircthral  strictures. 
f^nhm^W^vithirwiT^^ 
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phallic  and  perineal  regions;  and  n,  by  contusion  of  the 


4.  A.  a.  Serious  injury  b  inflicted  by  the  impaction 
of  a  gravelly  mass  or  of  an  angular  fragment  made  by 
the  lithotrile;  the  inmietUate  effect  of  which  is  the 
damming  up  of  the  urethral  canal  and  sometimes  re- 
tention of  urine.  If  undisturbeii,  cither  of  these  bodies 
gives  rise  to  a  local  inflammation  of  the  mucous  mem- 
brane and,  becoming  incrusted  with  the  salts  of  the  urine, 
gradually  increases  in  ^ze;  forming  an  ampulla  for  its 
lodgement,  besides  cau.«ing  a  stenosis  of  the  urethra 
which  steadily  decreases  in  caUber  anteriorly  to  the 
ampulla,  anti  is  the  source  of  much  distress  at  each  of 
the  very  frequent  acts  of  urination.  The  gravelly  mass 
or  fragment  may  be  arrestecl  in  the  balanic,  phallic, 
perineal,  or  prostatic  region.  Professor  J.  S.  Davis, 
of  the  University  of  Virginia,  related  to  the  writer  the 
-  history  of  a  case,  commimicated  to  him  by  Dr.  J.  B. 
Taylor,  illastrating  some  of  the  effects  of  the  impaction 
of  a  calculus  in  the  fossa  navicularis.  The  patient,  thirty 
years  of  age,  was  in  great  distress  owing  to  impeded 
urination.  The  whole  penis  was  much  swollen  and  the 
glans  was  of  the  "size  of  a  man's  fist,"  red  and  sodden 
from  dribbling  urine.  The  sufferer  declared  that  he 
ha<l  felt  no  pain  nor  had  known  anything  of  his  real 
condition  until  the  day  before  involiing  medical  aid. 
His  father,  with  whom  he  Uved,  knew  Uttle  of  the  son's 
ailments,  except  that  he  hail  been  troubled  with  "the 
gravel"  in  childhood.  Examination  revealed  the  pres- 
ence, in  the  balanic  region,  of  a  large  calculus  which, 
three  days  after  the  use  of  evaporating  lotions,  was  ex- 
tracted through  a  free  incision  beginning  at  the  meatus. 
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The  parts  soon  healed  and  the  patient  made  a  goodtl 
recovery.    The  nearly  spherical  stone  measured  four  1 
inches  and  seven-t€nth8  in  circumference.     Much  to  the 
injury  of  the  urethra,  calculi  are  often  arrested  in  the" 
phalhc  region  that  have  easily  passed  through  the  more 
expansible  posterior  regions  or  are  impeded  in  their  out^-  J 
ward  course  by  sbght  constrictions  in  this  pliallic  region,  f 
The  writer  has  been  obhged,  in  such  cases,  to  incise  the  J 
canal  internally  before  the  calculus  could  be  extracted,  f 
or  to  perform  urethral  lithotripsy.    The  well  known  ex- 1 
temal  section  through  the  phallic  region  for  the  ex-  ^ 
traction  of  an  impacted  calculus  described  by  Celsus 
needs  only  casual  mention.    Then  too  there  is,  in  the  I 
fifth  chapter  of  the  second  book  of  ^tius,  a  record  of  ■ 
Philagriua'  operation  of  urethral  lithotomy  by  a  superior 
incision  between  the  cavernous  bodies  of  the  penis  with 
intent  to  avoid  a  urinary  fiBtula  which  he  believed  must 
occur  from  division  of  the  inferior  urethral  wall.    Such 
an  operation  would  now  very  properly  be  condemned. 
Many  accounts  have  been  given,  by  divers  authors,  of 
the  disastrous  effects  of  calculous  impaction  in  the 
scrotal  and  perineal  regions  of  the  urethra.     Sir  Everard 
Home  recorded  the  case  of  a  boy  six  years  of  age  who 
died  from  the  effects  of  a  urethral  stricture  caused  by  . 
an  imbedded  calculus.    The  writer  once  had  to  perform 
external  perineal  urethrotomy  to  oi>en  a  large  ampulla, 
extract  therefrom  a  calculus  fifteen  millimeters  in  its 
short  and  twenty-five  millimeters  in  its  long  diameter, 
and  to  divide  a  consequent  narrow  stricture  at  the  an- 
terior extremity  of  the  ampulla.    This  calculus  had  re- 
mained in  that  region  for  fifteen  years.    The  patient, 
sdxty  years  of  age,  though  in  a  very  unpromising  con- 
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ditioD,  owing  to  chronic  cystitis  incident  to  urinary 
stagnation  and  decomposition,  made  an  excellent  and 
rapid  recovery,  and  was  seen  six  years  afterward  when 
there  was  no  trace  of  his  former  troubles,  and  he  was 
still  using  urethral  dilators.  In  the  prostatic  region 
also,  masses  of  gravel  occasionally  lodge,  which,  unless 
promptly  crushed,  by  means  of  any  of  the  ingenious, 
instruments  devised  for  the  purpose  by  Leroy,  Mercier, 
and  other  surgeons,  grow  very  rapidly  in  size  and  cause 
much  distress  and  difficulty  in  urination.  In  such  a  case, 
the  lateral  operation  was  undertaken  by  a  colleague  be- 
heving  that  the  stone  was  in  the  bladder.  The  patient 
die<l  in  the  course  of  a  few  days  from  pyelo-nephritis. 
The  writer,  who  had  the  opportunity  of  examining 
■  the  parts,  post  mortem,  found  no  evidence  tliat  the 
urethro-vesical  orifice  had  been  cut  or  dilated  but  that 
the  stone  had  been  ioilged  in  the  greatly  fUstcnded 
prostatic  sinus  whose  capacity  was  estimated  at  three 
ounces,  the  real  bladder  being  in  a  state  of  contracture 
anri  of  very  little  greater  capacity  than  the  ampulla. 
Many,  indeed,  are  the  grave  physical  disturbances  caused 
by  the  impaction  of  calcuh  and  by  the  lodgement  of 
foreign  bodies  in  the  urethra,  such  aa  ulceration,  stric- 
ture, and  retention  of  urine  and  its  sad  con.sequences, 
besides  the  laceration  of  the  parts,  hfemorrhage,  and  in- 
flammatory action  resulting  from  their  dislodgement  or 
extraction. 

5.  b.  The  ill  effects  of  caustics  in  the  treatment  of 
strictures  find  other  urethral  affections  have  been  such 
as  to  merit  very  particular  attention.  The  excuse  for 
the  use,  or  rather  abuse,  of  caustics,  which  were  largely 
employe*!  until  comparatively  recent  times,  was  grounded 
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Upon  the  reports  of  John  Hunter,  Ducainp,  Sir  Charle 
Bell,  WTiately  and  Leroy,  who  all  resortefi  to  this  f 
nicioiis  treatment  under  the  erroneous  impression  that 
a  urethral  stricture  is  constituted  by  a  characteristic 
morbid  plasmatic  substance  to  be  destroyed  in  order  to 
^ve  free  issue  to  tlie  urine.  These  and  other  eminent 
men,  seeing  that  the  jet  of  urine  was  sometimes  freer 
after  cauterisation  of  the  parts  with  silver  nitrate  or 
potEissa  fusa,  continued  to  thus  cause  the  destruction  of 
the  urethral  mucous  membrane  after  whose  cicatrisation 
there  followed  a  worse  aiid  much  more  extensive  and 
intractable  stricture,  untU  they  witnessed  this  baneful 
after-effect  in  very  many  cases.  Reybard,  of  Lyons,  was 
the  first  to  prove,  by  careful  experimentation,  that  a 
grain  or  two  of  pure  nitrate  of  silver  appUed  to  or  ne-ar 
the  seat  of  a  stricture,  causes  an  eschar  involving  the 
whole  thickness  of  the  mucous  membrane,  which,  after 
cicatrisation,  produces  the  most  obstinate  constriction. 
When  potassa  fusa  is  used  in  very  minute  quantity  it 
has  no  effect,  otherwise  it  is  followed  by  a  deep  slough 
ami  a  rapidly  contracting  cicatrix.  Lallemand's  treat- 
ment of  spermatorrhcea  with  the  solid  silver  nitrate  is 
too  often  followed  by  stricture;  the  silver  salt,  before 
reaching  the  prostatic  region,  very  frequently  acting 
upon  the  perineal  and  membranous  regions  of  the  ure- 
thra and  there  causing  eschars  which  result  in  the  for- 
mation of  dense  strictures.  Electrolysis  also  has  caused 
the  .same  untoward  condition  which  the  writer  has  ob- 
served in  patients  that  haJii  been  so  treated  by  exponents 
of  electrolysis. 

6.  c.  Forced  catheterism  is  known  to  have  inflicted 
some  of  the  gravest  injuries  to  the  urethra,  notably 
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lacerations    and    false    routes.    Ri^d    instruinents   of 
'  large  caliber  forcibly  thrust  onward  have  so  torn  the 
'  urethra  in  front  of  the  stricture  sought  to  be  dilated, 
after  the  manner  of  Mayor,  as  to  leave  a  ragged  wound 
I  through  which  the  urine  filtered  into  the  aiubient  con- 
I  nective  tissue;    the  effects  being  infection,  destruction 
I  of  the  adjacent  tissues,  more  or  less  abundant  suppura- 
tion, the  establisluiient  of  a  urinary  fistula,  and  the 
formation  of  a  true  traumatic  stricture.     False  routes 
are  made  generally  in  the  Hoor  of  the  urethra  by  a  large 

I  as  well  aa  by  small,  by  non-metallic  an  well  as  by  metallic 
instruments.    The  most  common  of  the  false  routes 
occur  in  the  form  of  pockets  from  a  quarter  to  three 
quarters  of  an  inch  in  length;    they  are  often  multiple, 
and   are   sometimes   made   when    comparatively   little 
force  is  used;  the  instrument  ploughing  its  way  in  the 
Bub-mucous  connective  tissue.     Although  the  least  dan- 
gerous of   the  urethral   injuries,   they  are  very  often 
serious  impediments  to  subsequent  catheterisra,     False 
routes  are  ma^le  in  all  parts  of  the  urethral  canal,  above, 
below,  at  the  sides,  from  the  balanic  to  the  prostatic 
region  indu-iively,  but  occur  most  frer|uenHy  at  the  two 
particularly   vulnerable   points   of   the   urethral   canal, 
namely:    the  peno-scrotal  and   the  bul bo-membranous 
L  junctions.     The  offemhng  catheter  or  sound  often  re- 
I  enters  the  urethra  at  a  short  distance  Ijehind  the  stricture 
E  and  so  leads  to  the  belief  of  its  successful  passage.     In 
l;8ome  cases  it  travels  a  long  distance  in  the  tissues  before 
Ire-entering  the  urethra  and  has  been  known  to  pursue' 
lite  wayward  course  to  the  base  of  the  bladder  and  to 
Renter  that  organ  at  its  lower  fundus,  or  to  perforate  the 
Lrectum  or  else  insinuate  itself  between  the  rectum  and 
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blatlder  and  reach  the  peritonea!  cavity.  A  caae  of 
this  kind  occurred  in  one  of  the  large  hospitals;  the 
patient  dying  from  the  effects  of  urinary  infiltration -in 
the  pelvic  cavity  and  of  septic  peritonitis.  In  another 
case  the  instrument  perforated  the  upper  wall  of  the 
urethra  in  the  phallic  region,  entered  the  cavernous 
substance  of  the  penis,  and  caused  death  from  hsemor- 
rhage  and  general  infection. 

7.  d.  The  prolongeii  retention  of  catheters  either  in 
tlie  treatment  of  strictures  by  lengthened  continuous 
dilatation  or  after  internal  or  external  coarctotomy,  has 
often  cau.sed  rigors,  urethritis,  cystitis,  perforation  of 
the  blaflder,  and  ulceration  through  the  urethra  and 
teguments.  Such  ulcerations  and  perforations  have 
occurred  from  the  retention  of  the  catheter  for  two, 
three,  or  four  weeks,  and  in  exceptional  cases  for  but 
a  few  days.  The  writer  has  witnessed  several  cases  of 
this  sort,  one  in  particular  where  the  retained  silver 
catheter  was  seen  through  an  ulcerated  opening  one  inch 
in  length  at  the  peno-scrotal  junction.  He  induced  the 
surgeon  in  charge  of  the  case  to  remove  the  instrument 
in  order  to  avoid  further  damage.  This  cause  of  ure- 
thral ulceration  is  now  extremely  rare,  for  the  fashion  of 
using  the  sonde  h  demeure  has  passed  away. 

8.  e.  Contusions  of  the  urethra,  with  catheters  or 
bougies,  chiefly  at  the  meatus  and  at  the  bulbo-mem- 
branous  junction,  cause  ecchyraoses  and  inflammatory 
action  resulting  in  induration  of  the  parts  and  later  in 
more  or  less  constriction.  These  local  lesions  occur 
among  patients,  suffering  from  strictures  or  from  pros- 
tatic obstruction  to  urination,  who  catheterise  them- 
selves carelessly,  with  undue  frequency,  or  with  worn- 
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out  instruments.  In  some  of  these  cases  even  the  whole 
urethra  to  the  bulbo-membranous  junction  is  in  an 
almost  hopeless  state  of  contraction. 

9.  /.  Lithotriptic  instruments  of  large  caliber  often 
tear  the  urethra  at  or  near  the  bulbo-metubranouB  junc- 
tion, or  even  at  the  vesical  orifice  and  prostatic  region 
during  their  introduction  and  also  during  their  with- 
drawal, especially  when  overcharged  with  calculous 
detritus.  These  injuries  at  the  bulbo-membranous 
junction  of  the  urethra  are  followed  by  rapidly  contract- 
ing strictures,  unless  proper  means  be  used  to  combat 
them.  When  the  lacerations  in  the  prostatic  region  are 
followed  by  sloughing  and  much  loss  of  substance,  cica- 
tricial bands  are  sometimes  formed  which  interfere  with 
catheterism  ant!  favor  the  lodgement  of  gravelly  matter. 
One  of  the  authors  who  described  and  figured  such  bands 
characterised  them  as  strictures  of  the  prostatic  region 
of  the  urethra. 

10.  g.  The  flimsy  guni  bougies  used  in  the  cath&^r 
wme  h  la  suite  of  Maisonneuve  to  guide  his  urethrotome, 
often  coil  in  the  urethra  and  are  cut  by  the  blafle  of  the 
instrument ;  but  their  less  common  freak  has  been  to  tie 
themselves  into  knots  when  used  for  simple  dilatation. 
One  of  the.se  bougies,  No.  J,  so  used  in  the  treatment  of 
a  dense  and  narrow  stricture  in  the  phallic  region,  was 
passed  successfully,  but  when  the  house  surgeon  en- 
deavored to  withdraw  the  instrument  it  met  with  such 
re.sistance  at  three  inche-s  from  the  meatus  that  he  sud- 
denly and  forcibly  pulled  it  out  to  find  it  tied  into  a 
knot  one  inch  above  its  free  extremity.  From  the 
amount  of  hiemorrhage  which  followed,  it  was  evident 
that  the  weakened  urethra  behind  the  stricture  was 
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torn  across.  This  accident  converted  the  existing  idio- 
pathic into  a  traumatic  stricture;  the  predominant  trau- 
matic element  fully  justifying  the  internal  stenosiotomy 
which  was  perforraecl  two  weeks  later. 

11.  k.  The  extensive  gangrene  often  due  to  extrava- 
sation of  urine  from  rupture  of  the  urethra  behind 
strictures  of  the  perineal  region,  sometimes  sweeps 
away  the  greater  part  of  the  urethral  caliber.  This 
effect  of  gangrene  was  witnessed  in  several  instances, 
but  in  one  case  about  three-fourths  of  the  caliber  of  the 
canal  and  the  whole  length  of  its  perineal  portion  and 
surrounding  tissues  had  sloughed  away,  leaving  a  wide 
gap  which  could  not  be  filled,  but,  fortimately,  urination 
through  tills  opening  was  not  impeded. 

12.  B.  i.  Injuries  from  without  are  inflicted  by  longi- 
tudinal and  transverse  incisions  of  the  urethral  canal. 
The  first  are  not  followed  by  stricture,  but,  as  a  general 
rule  do  not  close  when  they  occur  in  the  phallic  region; 
whilst  the  secontl  are  invariably  followed  by  stricture. 
The  subjoined  is  a  fair  example  of  an  unclosed  longi- 
tudinal wound.  A  young  man  suffering  from  a  stricture 
seated  at  about  one  inch  iu  front  of  the  peno-scrotal 
junction,  applied  for  treatment  to  a  physician  who  per- 
formed division  of  the  strictured  part  of  the  urethra  by 
a  free  external  incision.  The  edges  of  the  wound  soon 
sloughed  and  half  of  the  caliber  of  the  canal  was  de- 
stroye(i  for  a  space  of  sixteen  millimeters — five-eighths 
of  an  inch.  After  cicatrisation  of  the  parts  there  was 
still  left  a  wide  gap  about  five-eighths  of  an  inch  in 
length.  One  year  after  this  the  patient  came  for  relief 
to  the  writer,  who  closed  the  urethral  chasm  by  a  plastic 
operation;  using  for  the  purpose  some  scrotal  skin,  the 
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epidermic  surface  having  been  turned  in  to  take  the  place 
of  the  lost  mucous  membrane.  The  operation,  proved 
successful,  the  wounds  heaUng  primarily.  Of  transverse 
incised  wounds,  many  cases  aje  on  record,  among  which 
are  those  incident  to  amputation  of  the  penis.  Their 
effect  upon  the  urethral  stump  has  alreatiy  been  de- 
scribed under  the  head  of  strictures  at  the  extremity 
of  the  urethra.  A  striking  example  of  transverse  in- 
cision of  the  lu^thra,  followed  by  stricture,  is  given  by 
Reybard,*  as  follows:  "A  metlical  man,  in  a  fit  of  sui- 
cidal mania,  cut  open  his  larynx  with  a  razor  and  then 
his  urethra  transversely  in  the  phallic  region.  The 
parts  were  promptly  brought  in  apposition  and  healed 
primarily.  Six  months  afterward,  Reybard  (Uscovered, 
at  the  seat  of  the  urethral  injury,  a  well-marked  stricture 
through  which  a  bougie  five  milhmeters  in  diameter  was 
passed,  not,  however,  without  difficulty."  Vidal  (de 
Cas^)  cites  two  cases  of  self-inflicted  amputation  of 
the  penis;  one  close  to  the  pubes,  but  gives  no  account 
of  the  ultimate  result.  In  the  other  ca.se  stricture  en- 
sued. He  makes  mention  also  of  Boyer's  case  of  complete 
transverse  division  of  the  canal  followeil  by  .stricture. 
Professor  Paul  F.  Evef  gives  the  details,  gathered  from 
divers  medical  journals,  of  five  cases  of  self-inflicted 
amputation  of  the  penis.  A  patient,  moribund  from 
loss  of  blood,  was  admitted  to  Bellevue  Ho-spital  in  the 
service  of  the  writer,  who  founii  that  the  man  had  just 
cut  away  his  penis  and  testicles.  .He  died  within  an 
hour  of  his  admission.    A  second  patient,  despite  very 

'TraiU  pratigur  lur  fcs  ritrfciiitemefU*  dit  caTial  de  TuW'fre.     Paris, 
1S53. 

fA  collection  of  remarkable  cases  in  surgery.     Pbilodelphiti,  ISHl. 
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profuse  haanorrhage,  lived  two  days  after  his  erect  penis 
had  been  cut  completely  across  with  a  razor. 

13.  k.  In  lithotomy  with  the  different  gorgets,  with 
the  litkotome  cacH,  by  the  medio-lateral,  by  the  medio- 
bi-lateral  method,  and  even  by  the  modem  lateral 
method  with  a  beaked  bistoury,  the  urethra  has  often 
been  cut  so  nearly  transversely  as  to  cause  troublesome 
traumatic  strictures.  In  the  median  operation  of  Allar- 
ton,  when  the  finger  is  used  as  a  lUlator,  pai'ticularly  in 
young  children,  the  membranous  portion  of  the  urethra 
has  been  severed  from  the  prostate,  and  in  other  cases 
when  the  stone  is  extracted  forcibly,  the  membranous, 
with  half  of  the  prostatic  portion,  has  been  destroyed, 
and  the  rectum  torn  open.  A  boy  under  ten  years  of 
age  was  brought  Xg  Bellevue  Haspital  suffering  from  a 
recto-urethral  fistula,  through  which  the  index  finger 
could  be  introduced.  This  was  the  result  of  a  mediaa 
lithotomy  with  the  extraction  of  a  large  stone.  It  was 
the  serious  injury  so  often  inflicted  upon  these  parts  hj 
the  forcible  extraction  of  large  stones  in  adults  that  in- 
duced Vidal  to  propose  quadrilateral  lithotomy,  as  he 
regarded  four  moderate  incisions  at  the  urethro-vesicat 
orifice  less  injurious  than  laceration  and  its  ill  coa-' 
sequences. 

14.  I.  "Breaking  the  chordee"  in  super-acute  ure- 
thritis sometimes  occurs  spontaneously  or  from  soma 
slight  hurt  during  erection  of  the  penis.  It  has  hap- 
pened, as  reported  by  Franc,  when  the  patient  had  turned 
abruptly  in  bed.*  The  breaking  of  the  "chordee"  is 
often  brutally  effected  by  placing  the  erect  penis  upon 
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a  board  or  table  anti  striking  it  violently  with  the  fist 
or  edge  of  the  open  hand.  This  traumatism  is  followed 
hy  a  profuse  hemorrhage  and  later  by  a  dense  stricture. 

15.  m.  Of  the  effect  of  torsion  of  the  penis,  but  one 
case  was  observed.  It  was  that  of  a  man  thirty-two 
years  of  age  who  was  suffering  from  a  stricture  due  to 
urethritis,  and  who,  in  a  drunken  state,  attempted  the 
marital  act,  and,  failing,  his  wife,  also  crazed  with  alco- 
hol, seized  the  semi-erect  penis,  bent  it  upon  itself,  then 
pulled  and  twisted  it  violently.  Immediately  there  was 
a  free  flow  of  blood  by  the  meatus  and  then  a  general 
ecchymosis  involving  the  penis,  scrotum,  and  hypo- 
gastric region.  Six  weeks  later,  it  became  necessary  to 
divide  externally  the  old  stricture  in  the  perineal  region, 
and  also  that  in  the  scrotal  region  caused  by  the  injury. 
The  patient  made  a  good  recovery  and  promised  to 
continue  the  use  of  dilators. 

16.  n.  Lacerated  wounds  of  the  perineal  urethra, 
from  fracture  of  the  pubes  or  from  shot  wounds,  cause 
strictures  which  contract  with  great  rapidity.  A  man 
twenty-four  years  of  age  fell  and  was  crushed  in  the 
region  of  the  hips  between  two  canal  boats  which  were 
in  motion.  In  a  few  minutes  blood  was  flowing  from 
the  meatus  and  continued  to  escape  with  the  urine  which 
dribbled  away  for  the  ensuing  twelve  days.  Catheter- 
ism  soon  became  very  difficult,  and  in  the  course  of 
three  months,  was  no  longer  possible.  Two  months 
after  the  accident,  an  abscess  opened  spontaneously  in 
the  hypc^^wtric  region  and  another  in  the  middle  of  the 
right  thigh,  througli  which  the  urine  flowed;  none  pass- 
ing by  the  natural  route.  A  flexible  catheter  inserted 
by  the  fistulous  tract  in  the  hypogastric  region  reacheri 
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the  bladder  and  gave  vent  to  purulent  urine.  By  rectal 
exploration  it  was  ^certained  that  the  rami  of  the  pubes 
and  ischia  were  very  much  out  of  place,  that  they  en- 
croachetl  greatly  upon  the  pelvic  outlet,  and  that  this 
deformity  was  the  result  of  a  fracture.  He  died  on  the 
nineteenth  day  after  external  division  of  the  stricture 
consequent  to  the  injury.  Necropsy  was  not  permitted. 
Another  case  of  laceration  of  the  urethra  from  fracture 
of  the  pubes  was  treatetl  fourteen  months  afterward. 
The  patient,  forty-six  years  of  age,  was  crushed  between 
two  heavy  stones.  In  eight  hours  he  passed  bloody  urine 
and  continuetl  to  do  so  for  two  weeks,  Dysury  began 
four  weeks  after  the  injury,  and  tlien  occurred  complete 
retention  of  urine,  for  which  he  sought  relief.  Dilata- 
tion was  of  so  little  avail  that  the  stricture  was  twice 
divided  externally,  with  a  final  good  result,  A  private 
soldier  twenty-eight  years  of  age  was  struck  by  a  frag- 
ment of  a  shell,  which  lafcerated  the  penis.  In  five  days, 
owing  to  the  graugrenous  condition  of  the  organ,  it  was 
necessary  to  remove  it  a  little  in  front  of  the  scrotal 
junction,  leaving  a  stump  of  about  half  an  inch  which 
did  not  heal  until  eleven  months  after  the  operation, 
when  the  urethral  extremity  had  contracted  almost  to 
a  pin  hole  and  urination  had  become  very  difficult  and 
painful.  At  length  a  perineal  abscess  was  formed  which 
when  opened  gave  fi'ee  issue  to  the  urine;  the  urethra 
having  been  included  in  the  incision.  After  this,  the 
end  of  the  canal  closed  completely  and  urination  was 
effected  entirely  through  this  vulva-like  opening. 

17.  o.  Contusion  of  the  perinfeum  ls  the  most  frequent 
of  the  injuries  affecting  the  urethra  and  causing  its 
coarctation.    It  occurs  ordinarily  from  falls  astride  of 
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some  hard  resisting  body  such  as  iron  railings,  the  edge 
of  a  joist  or  board,  the  wheel  of  a  wagon,  the  back  of  a 
chair,  and  has  even  been  inflicted  by  a  kick  in  the  peri- 
neum. The  extent  of  damage  done  by  perineal  con- 
tusions is  dependent  upon  the  i:legree  of  the  violence. 
In  some  instances  the  effused  blood  may  infiltrate  only 
the  tissues  surrounding  the  urethral  bulb,  or  the  meshes 
of  the  spongy  substance  itself,  or  may  reach  the  sub- 
mucous tissue,  forcing  in  the  mucous  membrane  and  so' 
clo^ng  the  urethral  canal  and  causing  retention  of  urine, 
or  the  bulb  may  be  so  crushed  against  the  pubic  sym- 
phisis as  to  be  converted  into  a  pultaceous  ma-ss,  or  the 
mucous  membrtuie  alone  may  be  cut  sharply  across  near 
the  bulbo-niembranous  j  unction  as  the  urethra  is 
jammed  against  the  sub-pubic  ligament.  Then  again 
the  urethra  may  be  completely  severed  and  its  ends 
retracted  from  half  to  three-quarters  of  an  inch  or  even 
more.  Some  of  these  contlitions  were  verified  not  only 
by  cadaveric  experiment  but  by  observation  on  the 
living. 

18.  In  establishing  the  diagnosis  of  the  lesions  due  to 
contusion  of  the  perina-um,  inquiry  Is  made  into  the 
exact  nature  of  the  accident,  the  amount  of  urethral 
haemorrhage,  the  beginning  of  retention  or  of  extravasa- 
tion of  urine,  and  the  degree  of  ecchymosis  and  of  peri- 
neal tumefaction.  Wlien  inability  to  urinate  does  not 
occur  until  several  hours  after  the  infliction  of  the  in- 
jury without  apparent  hariorrhage,  it  may  be  inferred 
that  the  obstruction  is  due  to  a  blood  clot  underlying 
the  mucous  membrane.  When,  however,  there  is  ure- 
thral hfemorrhage,  its  amount  will  be  a  fair  indication 
of  the  extent  of  injury.     Slight  bleeding  presupposes 
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a  simple  wound  across  the  mucous  membrane  such  as 
may  be  made  by  any  sharp  instrument,  whUst  profuse 
bleeding  is  indicative  at  least  of  a  deep  rent  involving 
the  corpus  spongiosum.  Another  sign  of  injury  im- 
plicating the  whole  thickness  of  the  lower  urethral  wall 
is  the  excruciating  pain  at  first  felt  during  urination, 
from  contact  of  the  urine  with  the  wound.  Retention 
of  urine  rarely  occurs  when  only  the  mucous  membrane 
haa  suffered  the  inciseil  wound  to  which  reference  has 
been  made,  except  when  the  canal  is  closed  by  a  large 
impacted  coagulum.  When  the  urethral  ends  are  re- 
tracted, after  a  violent  contusion  of  the  perinfeum,  in- 
filtration of  urine  is  certain  to  occur  at  the  first  act  of 
micturition,  unless  preventive  means  have  been  taken, 
and  the  distended  bladder  relieved  artificially.  Such 
urinary  infiltration  is  always  a  serious  complication  to 
be  prevented  whenever  threatened.  Fortunately,  how- 
ever, when  the  urethra  is  completely  severed,  there  ia 
total  inability  to  urinate,  owing  at  first,  to  the  shock 
caused  by  the  violence  of  the  blow  sufficient  to  rend  the 
canal,  and  then  to  the  retraction  of  the  vesical  end  of 
the  torn  urethra  and  its  plu^ng  by  cJotted  blood.  If 
such  a  case  happens  to  fall  into  the  hands  of  an  over- 
anxious medical  adviser  who  endeavors  to  empty  the 
bladder  by  means  of  a  catheter,  failure  to  reach  that  or- 
gan will  be  almost  certain,  and  it  is  more  than  likely 
that  a  false  route  will  be  made  by  the  point  of  the  wan- 
iiering  instrument  and  so  increase  greatly  the  difficulty 
of  subsequent  procedures.  It  is  surely  very  unwise,  in 
such  instances,  to  resort  to  catheterism,  since  the  dis- 
tended bladder  can  be  relievefl  so  quickly,  for  the  time 
being,  by  supra-pubic  capillary  puncture  and  aspiration 
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of  the  urine,  and  thus  leave  abundant  time  for  a  delib- 
erate operation  upon  the  injured  parts. 

19.  Traumatic  lesions  of  the  urethra  are  followed  by 
stricture  juwt  so  soon  as  the  parts  are  cicatrised;  the 
further  progress  of  the  constriction  depentiing  upon  the 
degree  of  violenc*  inflicted.  In  the  case  of  perinea! 
contusion  without  laceration  of  the  urethra  or  loss  of 
substance,  several  years  may  pass  before  the  stricture 
causes  any  grave  impediment  to  urination.  But  when 
the  mucous  membrane  is  severed  or  the- canal  lacerated, 
the  urethra  becomes  so  tightly  constricted  at  the  seat 
of  injury  in  the  course  of  a  few  months  or  even  a  few 
weeks  as  to  be  permeable  only  to  the  smallest  bougies. 
Of  twenty-five  cases  of  injury  in  the  perioeal  region 
observed  by  the  writer,  twenty  were  followed  by  rapidly 
contracting  strictures,  and  five  were  subjected,  within 
twenty-four  hours  after  the  injury,  to  external  perineal 
urethrotomy  with  intent  to  prevent  the  formation  of 
stricture.  All  of  the  twenty  cases  of  perinea]  injuries 
followed  by  stricture  were  treated  by  external  diviaon. 
Eighteen  recovered  and  two  died.  The  immediate  treat- 
ment of  the  five  pases  of  perineal  contusion  was  in 
accordance  with  Reybard's  aphorism:  "All  contusions 
of  the  urethra  are  followed  by  organic  stricture,  sooner 
or  later,  according  to  the  extent  and  degree  of  disorgan- 
isation." Boeckel's  briefer  aphorism,*  referring,  how- 
ever, only  to  urethral  rents  i.s  as  follows:  "Every  tran.?- 
verse  rent  of  the  urethra  is  the  germ  of  a  stricture," 
He  acted  agreeably  to  this  aphori.sm  by  making  external 
perineal  division  in  the  case  of  such  a  wound  of  the 
urethra  primarily  to  relieve  the  distended  bladder. 

*Eugene  Boeckel.     Gaictte  Medicale  de  Slrasbour^,  1868. 
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he  purposes  sought  to  be  attained  by  immediate 
1   [jcrincal  division  of  the  urethra,  in  cases  of 
rsi!  wounds,  are;  to  give  free  egress  to  the  urine; 
'lit  urinary  infiltration  or  to  Uniit  it  in  case  of  its 
ice:    to  allow  tlie  free  escape  of  exlravasated 
anil  to  favor  (he  interposition,  at  the  seat  of 
of  a  wide  longitudinal  cicatricial  splice  to  be 
neil  by  the  long  use  of  dilators,  and  thus  nip  in 
llic  embryonic  stricture. 

tJK'iievcr  there  is  retraction  of  the  ends  of  a 
d  urethra",  endeavor  should  be  made  to  bring" 
ids  ill  apposition  by  means  of  fine  catgut  sutures, 
■11  lo  make  a  longitudinal  cut  three  centimeters 
iilioiils  in  lenpjtli,  along  the  floor  of  the  canal.   No 
cfil   should  1h-  ]>!i,';scd  into  the  urethra  through 
illic  n-jriiTi  us  11  jin-liiiiiiiury  step  for  the  reason 
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the  whole  length  of  the  urethra,  and  this  catheterism 
repeated  every  three  or  four  days  until  closure  of  the 
external  wound,  then  once  each  week  for  a  year  and  once 
each  month  for  an  indefinite  time. 

22.  In  regard  to  the  ultimate  result  of  this  operation 
employed  as  a  preventive  of  stricture,  the  writer  can 
cite  but  two  out  of  the  five  cases  so  treated  by  liim,  one 
of  which  he  had  under  observation  for  five  years,  and 
one  for  twenty  years.  In  neither  case  was  there  any 
sign  of  stricture  formation  at  the  seat  of  injury.  The 
others  were  hospital  cases  and  could  not  be  followed 
beyond  a  few  months, 

23.  Surgeons  have  long  since  agreed  that  not  only 
should  recent  wounds  of  the  urethra  be  treated  by  free 
incision  of  its  lower  wall  in  order  to  prevent  the  other- 
wise inevitable  stenosis  of  the  injured  part,  but  that  all 
other  hurts  of  that  canal  be  subjected  to  internal  or 
external  divwion  according  to  the  seat  of  the  injury,  and 
that  all  traumatic  strictures — so  absolutely  refractory 
to  dilatation — should  be  early  incised;  no  other  mode 
of  treatment  ha\'ing  ever  been  known,  in  such  cases,  to 
afford  lasting  relief. 


XI 
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mtion  of  urine  during  acute  and  chronic  ure- 
of  sufficiently  frequent  occurrence  to  merit 
ition  as  may  be  likely  to  tiispel  the  erroneous 
n,  long  prevalent  among  physicians,  respecting 
^  of  urinary  retention  commonly  ascribed  to 
and  to  apa.sm,  and  inaccurately  specialised  as 
flaiiimatory  stricture.anil  spasmodic  stricture" 
-othra.    These  designations  began  to  be  em- 
efore  the  true  pathogenesis  of  stricture  was 
nd  before  the  advent  of  methods  of  precision 
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oedema  occurs  soon  after  the  backward  extension  of  the 
inflammatory  process,  it  is  generally  excited  by  undue 
exposure  to  the  elements,  during  a  debauch  in  wine  or 
venery,  on  or  about  the  third  week  of  a  neglected  acut« 
urethritis,  and  sometimes  sooner,  or  at  any  time  during 
the  existence  of  chronic  urethritL?.  There  being,  in 
these;  cases,  a  certain  degree  of  trachcelo-cystitis,  urina- 
tion at  first  is  frequent  and  painful.  The  swelling  then 
rapidly  augmenting  and,  in  the  course  of  a  few  houi^s, 
clasing  the  vesico-urethral  outlet,  there  ensues  complete 
retention  of  urine,  attended  with  very  great  pain,  due  to 
the  fast  increasing  vesical  distension, 

3.  The  fact  that  a  patient  ha\'ing  retention  of  urine 
is  also  affected  with  acute  or  chronic  urethritis  and  has 
been  indulpng  immoderately  his  appetite  for  alcoholic 
beverages,  is  sufficient  to  make  the  iihysieian  aware 

■of  the  real  nature  of  liis  ailment  and  to  suggest  the  kind 
of  treatment  needed  for  the  speedy  relief  of  the  bladder, 
mux,  if  it  should  be  allowed  to  become  greatly  over- 
distended,  the  consequences  mi^t  be  of  the  gravest 
sort. 

4.  Formerly,  cases  of  the  kind  just  described  were 
treated  locally,  by  the  application  of  leeches  to  the 
perirupum,  followed  by  warm  poultices,  and  constitu- 
tionally, by  the  administration  of  large  doses  of  tincture 
of  the  chloride  of  iron.  \\'hen,  in  about  forty-eight 
hours,  a  little  urine  began  to  escape — involuntarily,  from 
over-flow — it  was  supposed  that  the  "heroic  treatment," 
without  resort  to  the  catheter,  had  been  succes.?ful,  and 


I 


there  was  little  thought  of  the  injury 

to  the  upper  urinary  organ.''  by  the  extreme 

tension;  and  when,  about  forty-five  years  ago,  a  phyai- 


likely  to  be  done 
vesical  dis- 
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■  cian  ventured  at  once  to  introduce  the  catheter  in  such  a^ 
case  of  retention  of  urine — to  the  rejection  of  the  regula-' 
tion  antiphlogistic  treatment — his  practice  was  regarded 
as  heretical,  rash,  and  highly  censurable.  But  after  re- 
peated successes  of  the  rash  physician's  heretical  method, 
there  came  a  gradual  change  in  the  management  of  the 
distended  bladder,  and  the  catheter  began  to  be  used  as 
the  first  recourse  of  the  medical  man  to  meet  the  prime 
indication  of  emptying  the  gorged  viacus.  Suitable 
means  were  then  used  to  reduce  the  vesico-uretbral 
swelling — the  real  impediment  to  spontaneous  urination 
in  all  such  cases. 

5.  Ever  since  the  innovation  just  mentioned,  this 
method  of  treatment  has  been  employed  with  great 
success  by  those  who  rightly  appreciate  the  true  pathog- 
eny of  the  variety  of  retention  of  urine  in  question, 
with  the  difference  that,  while  previously  a  metallic 
catheter  was  brought  into  requisition,  now  physicians 
use  a  curved  soft  web-catheter,  without  stylet,  not 
larger  than  No.  9  of  the  English  scale.  The  metallic 
instruments  were  liable  to  do  serious  mischief,  and  al- 
most always  caused  haemorrhage.  The  soft,  phable 
silk-web  catheters  are  introduced  with  ease,  and  are 
absolutely  safe  when  rendered  aseptic.  The  introduc- 
tion of  the  catheter  may  not  be  required  more  than  once 
when  the  retention"  of  urine  is  not  of  over  twelve  hours' 
standing,  but  when  the  bladder  has  become  greatly 
over-distended  and  cannot  empty  itself  spontaneously 
after  a  few  days  of  regular  catheterism,  the  insertion  of 
the  catheter  every  six  hours  becomes  necessary  for  sev- 
eral weeks,  and  .sometimes  for  a  much  longer  period. 

6.  The  bladder  having  been  emptied — provided  the 
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distension  had  been  motierate,  otherwise  only  half  of  its 
contents  should  be  allowed  to  escape,  for  well-known 
reasons — tiie  local  treatment  is  begun,  and  consists  in 
the  use  uf  recta)  suppositories  of  ice,  as  suggested  by 
Cazenave.  These  suppositories  are  made  of  pieces  of 
ice,  one  inch  by  one  inch  and  a  half  in  size,  suitably 
smoothed.  Eight  or  ten  of  them  are  introduced  in 
rapid  succession  so  as  to  pack  the  lower  end  of  the 
rectum.  In  the  course  of  a  few  minutes,  the  ice  having 
melted,  the  water  is  allowed,  to  escape,  and  more  of  the 
ice  lumps  are  introduced.  This  process  is  continued 
for  about  two  hours  and  repeated  in  two  hours.  It  is 
rare  that  more  than  three  such  repetitions  become 
necessary.  Afterward  a  suppository  of  a  quarter  of  a 
grain  of  belladonna  extract  and  two  grains  of  opium  ia 
inserted.     Rest  in  beil  is  of  course  enjoine<l. 

7.  The  general  treatment  consists  in  the  administra- 
tion of  alkaline  beverages  for  two  or  three  days;  then 
the  tincture  of  chloride  of  iron  may  be  given  in  doses  not 
exceeding  five  minims  thrice  daily.  The  after-treatment 
should  consist  of  antiseptic  irrigations  and  moderate 
dilatation  of  the  posterior  urethra  until  all  vestiges  of 
the  inflammatory  process  have  disappeared. 

8.  The  so-called  "spasmodic  .stricture"  has  often  been 
the  refuge  of  clumsy  catheterists  who,  failing  to  reach  the 
bladder,  almost  invariably  assign  this  failure  to  the 
presence  of  a  "spasmodic  stricture" — an  imaginary  ol)- 
struction  conceived  in  the  mind  of  the  reckless  operator 
whose  wandering  heavy  hand  misguides  the  instrument, 
much  to  the  injury  of  a  permeable  urethra.  No  just 
claim  can  be  made  for  the  existence  of  such  a  morbid 
entity  as  a  purely  spasmodic  urethral  stricture,  since  no 
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proof  has  ever  been  given  of  the  occurrence  of  apat 
of  the  muscular  tissue  in  a  limited  area  of  the  perineal 
or  of  the  anterior  portion  of  the  urethra,  sufficient  to  " 
bind,  narrow,  or  close  the  canal  long  enough  to  prevent 
the  passage  of  the  urine,  and  cause  distension  of  the 
bladder  after  the  manner  of  veritable  strictures,  coarc- 
tations, stenoses,  angusti®,  all  of  which  terms  being  ^ 
used   to  denote   fiermanent   narrowing  of   the  canal. 
However,  it  Is  well  known  that  true  urethral  strictures 
are  very  generally  attended  with  spasm  of  the  ambient 
muscle  tissue,  and  that  this  spasm  sometimes  extends  ■ 
to  the  membranous  region  and  to  the  vesico-urethratd 
orifice,  particularly  during  eatheterism;    but  the  spa»>^ 
raodic.  action  is  ordinarily  transitory^  lasting  only  a  few 
moments.     Mercier,   whose  widely  published  inquiries 
into  the  pathogeny  and  therapy  of  affections  of  the 
urinary  organs,  including  the  most  extended  and  ex- 
haustive study  of  urethral  spasm,  never  regarded  thia 
spasm  as  a  stricture  in  any  sense,  and  this  view  has  been 
confirmed  by  many  other  careful  observers.     He  was 
perhaps  the  first  physician  to  call  attention  to  the  ill 
effects  of  neglected  urethro-vesical  spasm  due  to  chronic 
urethritis. 

9.  When  the  urinafy  retention  is  caused  by  oedema  (rfl 
the  mucous  membrane  during  acute  urethritis,  it  is  an  T 
acute,  complete  retention,  its  onset  being  sudden,  the 
vesical  tlistension  rapid,  and  the  attending  pain  almost  ' 
insupportable;  that  which  is  the  consequence  of  urethro- 
vesical  spasm,  due  to  chronic  urethritis,  is  a  chronic, 
incomplete  retention  of  urine,  its  progress  being  very 
gradual,  slow,  and  insidious,  many  months  elapsing 
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before  the  patient  is  aware  of  the  existing  mischief.  In 
some  cases,  this  kind  of  retention  of  urine  never  becomes 
complete.  Spasms  of  the  posterior  urethra  can  give  rise 
to  incomplete  retention  of  urine  only  when  they  involve 
the  vesico-urethrai  muscular  bands  and  are  tooic  spasms, 
whilst  clonic  spasms  close  the  vesical  outlet  so  transi- 
torily as  to  render  possible  not  only  urination,  but 
thorough  evacuation  of  the  bladder.  After  long- 
continued  spasms  comes  permanent  contracture  of  the 
vesical  neck  with  its  consequent  retention  of  urine. 

10.  Sufferers  from  chronic  urethritis  and  trachoelo- 
cystitia  are  nearly  all  dyspeptic  and  lithuric;  the  spasms 
t)f  the  posterior  urethra  being  more  violent  and  painful 
during  urination,  and  being  excited  by  the  acrid  urine 
which  contains  an  abundance  of  uric  acid  or  of  calcium 
oxalate  crystals  whose  sharp  corners  greatly  irritate 
the  diseased  mucous  membrane.  Generally,  such  pa- 
tients give  little  attention  to  the  frequent  and  painful 
urination,  into  whose  cause  they  make  no  inquiry,  and 
seldom  take  advice  until  the  spasms  have  become  tonic, 
or  even  permanent  contracture  of  the  vesical  neck  is 
e3tablishe<l  to  produce  complete  retention  and  decom- 
position of  the  stagnant  urine,  general  cystitis,  thicken- 
ing of  the  bladtler  coats  and,  perhaps,  serious  morbid 
changes  in  the  ureters  and  kidneys. 

11.  The  diagnosis  of  retention  of  urine  due  to  spasm 
of  the  vesico-urethrai  muscular  bands  is  not  difficult; 
Btill,  in  some  cases  of  chronic  urethritis,  both  clonic  and 
tonic  spasms  often  simulate  the  presence  of  stone  to 
such  a  degree  that  the  physician  almast  invariably 
searches  the  bladder  carefully  before  excluding  calculus 
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ir  in  the  morbid  condition.    During  this  search, 
may  be  allowed  to  escape  through  the  instru-    • 
i  for  the  purpose.     If  this  urine  be  apparently 
ir  contain  but  a  little  pus,  the  presumption  is 
tagnation  has  not  been  of  very  long  standing, 
it  may  be  inferred  that  general  cystitis  is 
bUshed. 

typical  example  may  serve  to  illustrate  an 
e  which  is  not  uncommon  in  the  practice  of 
s.    A  patient,  making  vague  complaints  of 
agastric  discomfort,  but  unconscious  of  having 
of  urine,  or,  rather,  beheving  his  bladder  to  be 
r  he  had  just  urinated,  is  astonished  when  he 
r  twelve  iiunces  of  urine  flow  tlu-ough  a  catheter 
if  liy  his  physician.     On  the  next  day,  however, 
iiiil  tu  expresw  his  gralilude,  iiut  to  denounce 
tli^|!ithetcr^mUlKM)hv^^ 
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entirely  upon  the  catheter,  which  does  no  injury  what- 
soever in  careful  hands,  but  serves  so  well  to  unburden 
the  dangerously  distended  bladder.  The  little  incon- 
venience, the  short  time  consumed  in  rendering  the 
catheter  aseptic,  and  the  very  shght  pain  caused  by  its 
introduction,  surely  are  not  to  be  measured  with  the 
ill-consequences,  or  the  immediate  danger  of  retention 
of  urine.  To  prevent  invidious  remonstrances  on  the 
part  of  the  patient,  the  physician  should,  at  the  first 
consultation,  give  him  a  full  explanation  of  the  concUtion 
of  his  btatlder,  and  impress  upon  him  the  likelihood  of 
complete  retention  of  urine,  necessitating  the  regular  use 
of  the  catheter  until,  if  possible,  the  bladder  is  restored 
to  its  normal  state,  and  if  not,  that  the  catheter  will  have 
to  be  used  for  an  indefinite  period,  or  a  surgical  operation 
may  liecome  necessary. 

13.  Besides  recourse  to  the  catheter  to  relieve  the 
bladder  of  stagnant  urine,  and  the  local  management  of 
the  existing  cystitis,  the  treatment  of  spasm  of  the  vesico- 
urethral outlet  shoultl  be  directed  to  the  chronic  ure- 
thritis and  to  the  hyperlithuric  state  of  the  patient, 
The  fulfilment  of  these  indications,  during  the  early 
period  of  the  complaint,  ensures  a  permanent  cure. 
But  when  the  contracture  of  the  urethro-vesical  bands 
is  fully  established,  it  is  necessary  to  dilate,  divulse,  or 
even  sometimes  incise  freely  the  neck  of  the  bladder  by 
an  internal  or  by  an  external  operation.  In  any  of 
these  circumstances,  the  after-treatment  should  consist 
in  periodic  stretchings  of  the  vesical  neck  with  suitable 
instruments  until  the  parts  heal,  and  sometimes  for 
several  weeks  subsequently. 
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ich  more  remains  to  be  said  on  this  subject, 
is  thouglit  sufficient  to  sketch  only  the  essential 

the  nature,  diagnosis,  and  management  of  the 
Is  of  urinary  retention  described,  and  to  show 

notion  of  acute  inflammatory  and  spasmodic 
i  is  misleading,  irrational,  and  contrary  to  the 
tate  of  knowledge  of  morbid  processes. 

RETENTION   OF    ORINE    FROM    URETHRAL   STRICTURE 

1.  Brief  descriptions  of  some  of  the  ready  and  simple 
methods  of  reheving  the  distress  caused  by  retention  of 
urine  due  to  urethral  stricture,  and  also  a  few  remarks 
relating  to  the  nature  and  management  of  its  conse- 
quences, will  form  the  text  of  these  notes.  This  kind  of 
urinary  retention  is  seldom  sudden:  it  is  ordinarily 
preceded  by  difficult  urination  whose  increase,  from 
month  to  month,  from  week  to  week,  from  <iay  to  day, 
is  proportionate  to  the  diminution  of  the  urethral  caliber 
at  the  diseased  point,  ami  also  to  the  degree  of  muscular 
spasm  of  that  part  of  the  canal.  For  several  weeks  prior 
to  complete  retention,  although  urination  be  very  fre- 
quent, the  bladder  is  not  emptied;  this  constitutes  in- 
complete retention  of  urine  which,  from  its  stagnant 
state,  soon  gives  rise  to  cystitis.  At  length  the  urine 
can  not  be  expelled  voluntarily;  there  is  then  complete 
retention.  Tliis  urine,  accumulating  for  thirty-six  or 
forty-eight  hours,  begins  to  slobber  involuntarily,  when 
the  complete  relapses  into  incomplete  retention. 

2.  The  laity  often  regard  involuntary  escape  of  urine 
as  cause  rather  than  effect,  and  endeavor  to  repress  the 
"undue  flow"  by  sundry  processes  which,  fortunately, 
prove  ineffectual.  Meanwhile  the  vesical  distension  in- 
creases, and  unless  the  patient  invoke  a  physician's 
assistance  without  further  delay,  the  urethra  is  likely  to 
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ind  the  stricture  and  give  issue  to  the  urine 
iltratea  and  destroys  the  connective  tissue  of 
Eura  and  scrotum.    In  rarer  instancies  of  in- 
i-esical  distension,  a  fall,  a  sudden  movement 
ly,  or  a  violent  struggle  during  anesthesia,  has 
vn  to  cause  rupture  of  the  bladder, 
^-standing  incomplete  retention  of  urine  with 
the  blatlder  is  much  more  serious  than  the  re- 
hich  becomes  complete  in  the  course  of  a  few 
-,  in  the  first-named  conditions,  the  upper  uri- 
ins   are   often   irreparably   damaged  and   the 
is  generally  unfavorable.     It  is  before  the  ad- 
liese  untoward  effects  that  the  greatest  good 
to  lie  acetiniplished.      Therefore,  experienced 
s  recommend  the  early  treatment  of  stricture 
ttivf   of  retention  of  urine  and  its  ill  conse- 
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will  be  easy  to  use  a  No.  7  curved  web-cathet«r  that 
will  serve  to  allow  the  urine  to  flow  slowly  until  about 
two-thirda  of  the  amount  of  urine  contained  in  the 
bladder  shall  have  escaped — except  of  course  when  the 
over-diatension  is  extreme,  in  which  case  the  urine  should 
be  drawn  by  very  slow  degrees.  The  catheter  is  then 
plugged  at  its  free  extremity,  is  fastened  in  position,  but 

Pis  not  retained  more  than  thirty-six  hours  during  which 
time  some  urine  is  drawn  off  every  three  hours,  and  the 
bladder  finaUy  emptied  a  few  moments  before  the  in- 
^  struraent  is  withdrawn.  After  this  the  stricture  is  grad- 
ually dilated  by  the  use  of  bougies  of  increasing  size 

every  third  or  fourth  day  until  the  normal  cahber  and 

^L  the  suppleness  of  the  urethra  are  restored.  Without 
^H  preliminary  dilatation  by  means  of  small  bougies,  it  ia 
^H^  usually  difficult  and  often  unpossible  to  introduce  a 
sufficiently  small  web-catheter  by  reason  of  its  flirasiness 
as  soon  as  it  is  warmed  in  the  urethral  canal.  It  is  not 
^H  .  wise  to  strive  to  obviate  this  difficulty  by  the  insertion 
^B  of  a  metalhc  stylet  which  is  so  liable  to  perforate  the  thin 
^H  wall  of  the  small  cahbered  catheter,  seriously  injure  the 
^^1  urethra,  and  defeat  the  operation. 
^^M  -  5.  Any  stricture  amenable  to  the  method  of  treatment 
^^H  just  described  may  be  regarded  as  an  easy  case.  The 
^^B  difficult  cases  are  those  of  very  narrow,  eccentric,  tor^ 
^^H  tuoufl,  dense,  and  resihent  strictures  which  are  accom- 
^^H  panied  by  inordinate  spasm  of  the  muscular  layers  and 
^^H  are  seated  in  the  perineal  region  of  the  urethra.  They 
^^H  have  been  reported  with  the  paradoxical  title,  "The  way 
^^H  to  pass  impassable  strictures,"  or  "  How  to  pass  a  bougie 
^^H  when  it  can  not  be  passed."  These  surgical  bulls  have 
^^H     come  forth  from  time  to  time  during  the  past  four  de- 
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le  idea  sought  to  be  conveyed  by  either  title 
^pressed  in  the  four  words — catheteriam  in 

le  management  of  these  difficult  caae3  it  is 
necessary  to  substitute  special  tools  for  the 

implements.  One  of  the  simple  and  ready 
)f  entering  a  narrow  stricture,  whose  lumen 
ic,  is  by  means  of  a  filiform  probe-pointed 
i  bougie  elbowed  at  its  extremity.  This  bougie 
rtly  aa  an  explorer  of  the  narrowed  canal  and 
-•^sed  through  the  stricture  in  nine  out  of  ten 
ises,  and  serves  as  conductor  for  a  No.  1  or 
ical,  curved  .steel  staff  grooved  along  its  con- 
■  1  having  a  canal  or  tumiel  two  or  three  niilli- 

Iciigth  hpgimiing  at  the  blunt  point  of  the 
t  and  ending  in  its  gronvf!.     Through  this  canal 
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occurs  when  it  is  thick  and  slimy.  Then  a  small  web- 
catheter  is  passed  and  fastened  in  position  for  forty- 
eight  hours  during  which  time  the  urine  is  allowed  to 
trickle  out  partly  through  and  partly  beside  the  instru- 
ment- On  the  third  day  it  is  generally  possible  to  carry 
on  dilatation  with  less  difficulty,  and  this  process  of 
continuous  dilatation  may  be  repeated  until  the  stricture 
shall  admit  a  bougie  of  the  size  of  the  normal  caliber  of 
the  urethra.  WTien,  however,  a  stricture  seated  in  the 
perineal  region  cannot  be  entered  with  any  kind  of 
bougie,  after  repeated  trials,  it  is  proper  to  resort  to  ita 
external  (hvision,  after  the  manner  already  described, 
with  the  double  object  of  curing  it  and  of  relieving  the 
distended  bladder. 

8.  For  some  years  past  there  has  been'  a  pernicious 
fashion  of  dilating  the  strictured  urethra  to  an  excessive 
degree,  and  of  using  the  dilators  with  imdue  frequency. 
In  the  many  cases  so  treated  the  consequence  has  been 
a  total  loss  of  the  urethral  suppleness  due  to  sub-acute 
urethritis  with  extensive  infiltration  of  round  cells  and 
their  subsequent   transformation  into  scar  tissue,  so 

I  that  the  canal,  although  greatly  increased  in  caUber, 
is  in  a  state  of  permanent  contracture. 
9.  Men  of  dissolute  habits,  Uke  the  cases  presently 
to  be  stated,  seldom  return  for  treatment  until  they  are 
agun  suffering  from  retention  of  urine;  rarely  heeding 
the  physician's  warnings,  and  ordinarily  refusing  to 
submit  to  a  year's  course  of  after-treatment  by  dilata- 
tion without  which,  they  are  told,  it  is  impossible  to 
keep  patent  the  canal  at  the  seat  of  narrow,  resilient 
strictures.  A  debauch  in  wine  or  venery  is  commonly 
the  excitant  of  these  recurring  attacks  of  urinary  re- 
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tention.  In  such  cases  the  urethral  mucous  membrane, 
in  front  of  the  stricture  and  behind  as  far  as  the  vesical 
neck,  swells,  becomes  extremely  sensitive,  ami  bleeds  at 
the  touch  of  the  bougie  or  catheter  whose  introduction  is 
more  difficult  than  ever  before.  As  a  general  rule,  when 
cathetcriam  is  unsuccessful,  the  bladder  is  punctured 
above  the  pubes  with  a  hollow  needle  and  the  urine  is  as- 
pirated repeatedly  until  suitable  instruments  can  be 
used  to  treat  the  stricture.  The  following  examples 
may  serve  to  illustrate  the  efficiency  of  tunnelled  sounds 
and  catheters  in  difhcult  cases  of  urethral  strictures  with 
complete  retention  of  urine. 

10.  W.  L.  .S.,  twenty-eight  years  of  age,  was  admitted 
to  Beilevue  Hospital  on  the  8th  of  April,  1895,  suffering 
much  pain  from  retention  of  urine  which  had  become 
complete  thirty-six  hours  before.  He  had  had  three 
attacks  of  uretiiritis.  the  first,  twelve  years,  the  secont 
three  years,  and  the  third,  eight  months  before  admissii 
to  the  hospital.  The  first  attack  lasted  three  months, 
the  second,  four  months,  and  the  third  merged  into  a 
gleet  which  existed  at  the  time  of  his  final  retention  of 
urine.  During  the  eight  months  prior  to  admission,  he 
had  rejwatedly  had  complete  retention  of  urine  after 
great  abuse  of  ardent  spirits,  but  spontaneous  relief 
came,  except  after  the  last  debauch  which  began  earl 
in  April,  1895,  when,  on  the  morning  of  the  7th  of 
month,  the  retention  jjersiflted,  but  he  did  not  apply 
medical  aiii  until  the  following  morning,  and  the  pliya- 
rian  employed  undue  force  in  asing  the  catheter,  with 
the  only  result  of  drawing  blood  instead  of  urine.  With 
his  bladder  distended  to  the  level  of  the  umbilicas,  the 
patient  was  conveyed  to  the  hospital  on  the  afternoon 
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of  the  8th  of  April.  Exploration  of  the  urethra  revealed 
a  narrow  stricture  in  the  region  of  the  bulb,  and  a  false 
passage  a  little  in  front  of  the  stricture.  The  urethra 
having  been  filled  with  oil,  an  elbowed  ftlifonn  whale- 
bone bougie  was  passed  through  the  stricture  and, 
reaching  the  bladder,  was  used  as  a  conductor  for  Nos. 
4,  6,  and  8  conical  tunnelled  sounds  with  which  the 
canal  was  rapidly  dilated,  when  tunnelletl  catheters 
Nos.  7  and  10  were  introduced,  and  eighteen  ounces  of 
urine  drawn.  The  patient  was  then  sent  to  bed  after 
he  had  taken  ten  grains  of  quinine.  No  anatsthetic 
agent  had  been  administered.  Three-quarters  of  an 
hour  afterward  he  passed  spontaneously  five  ounces  of 
■anne,  without,  however,  emptying  the  bladder.  In 
two  tlays  the  stricture  was  dilated,  or  rather  divulsed, 
to  No,  12,  English  gauge;  on  the  fourth  day,  to  No.  13; 
and  on  the  eighth  day  to  No.  14,  wliich  was  thea  intro- 
duced every  fourth  day.  He  made  a  rapid  and  unevent- 
ful recovery  and  was  able  to  urinate  in  a  free  stream  at 
regular  inter\'al3  and  to  completely  empty  liLs  bladder. 
Although  this  full  enlargement  of  the  canal  will  surely 
afford  him  a  long  exemption  from  urinary  retention, 
s  more  than  bkely  that,  continuing  his  life  of  disai- 

'  pation,  he  will  be,  sooner  or  later,  again  in  the  hands  of 
the  surgeon, 

11.  E.  T.,  fifty  years  of  age,  was  received  in  the  hos- 
pital on  the  22nd  of  April,  1895,  in  a  profound  state  of 
alcoholic  intoxication,  and  suffering  from  complete  re- 
tention of  urine  of  forty-eight  hours  standing.     His 

'  bladder  was  distended  beyond  the  level  of  the  umbilicus, 

I  although  urine  had  been  slobbering  out  for  twelve  hours. 

I  He  was  an  habitual  excessive  drinker,  and  his  final  de- 
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!  lasted  three  days.     He  had  had  three  attacks 
tis  in  the  course  of  fifteen  years,  and  had  suf- 
•ntion  of  urine  three  times  during  the  twelve 
rior  to  his  admission  to  the  hospital.     Once  the 
vas  relieved  of  its  burden  of  urine  by  supra- 
illary  puncture  and  aspiration.     There  were  two 
jrow  strictures,  one  in  the  phallic  and  one  in 
leal  region  of    the  urethra.     Very  soon  after 
1,  he  was  successfully  catheterised  with  a  fili- 
ijebone  bougie  and  tunnelled  instruments,  be- 
-■ith  No.  2  and  carrying  the  dilatation  to  No.  6, 
inty-eight  ounces  of  clear  urine  flowed  through 
ter;  this  being  about  two-thirds  of  the  contents 
stended  bladder.       An  olivary  bougie  No.  5 
1  jmssed  and  retained  twenty-four  hours — for 
,is    (iilalation— the    urine    oozing    beside    the 
^^^^KjU^Tliy^uji^l^yjMer^mm^^^ 
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of  the  distended  bladder  during  the  struggles  of  the 
semi-conscious  patient  in  the  second  stage  of  ana^8thesia, 
and  because  of  the  ill-effects  of  some  anesthetics — 
particularly  ether — upon  the  kidneys.  The  mortaUty 
after  this  mode  of  dilating  and  divulsing  strictures  has 
not  exceeded  three  per  centum,  and  has  been  due  mainly 
to  aiivanced  disease  of  the  bladder,  ureters,  and  kidneys, 

13.  In  retention  of  urine  due  to  extremely  narrow 
strictures,  puncture  of  the  bladder,  with  the  ordinary 
trocar  above  the  pubes  or  through  the  rectum,  has  too 
often  been  employed  and  should  be  discarded  mainly 
on  account  of  its  well-known  dangers.  The  substitu- 
tion of  capillary  puncture  with  immediate  aspiration 
of  the  ufine  was  indeed  an  important  advance,  since, 
with  less  risk,  it  gave  the  needed  temporary  relief 
pending  the  treatment  of  the  stricture.  In  cases  of 
great  urgency,  the  tapping  of  the  urethra  behind  the 
stricture  is  far  preferable  to  rectal  or  supra-pubic  punc- 
ture, particularly  by  the  modern  improvement  of  the 
old  methods  of  Foubert  and  Molins,  made  by  Edward 
Cock,*  of  London,  of  which  the  following  is  a  brief 
abstract. 

14.  The  instruments  required  for  the  performance  of 
Mr.  Cock's  operation  are :  "A  broad  double-edged  knife, 
with  a  sharp  point;  a  large  probe-pointed  (hreetor;  and 
B  female  catheter.  The  patient  being  placed  in  the 
lithotomy  position,  the  left  forefinger  of  the  operator 
is  passed  into  the  rectum  so  that  its  tip  may  rest  at  the 
apex  of  the  prostate.    The  knife  is  then  boliUy  plunged 

*Od  the  iDGHns  lo  be  adopted  for  eatabliahing  a  commuDiratioD 
between  the  bladder  and  the  exterior  of  the  body  when  the  urethn 
baa  bei^me  impenneable.  By  Edward  Cock,  etc,  Senior  Surgeon 
to  Ouy's  Hospital.     Guy's  Hospital  Reports,  Vol.  XII,  p.  267. 
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median  line  of  the  perinffium  and  carried  in 
■tion  of  the  tip  of  the  finger  at  the  apex  of  the 
;  at  the  same  time,  by  an  upward  and  down- 
)ven)ent,  the  vertical  mcision  may  be  carried  Id 
an  line  to  any  extent  that  is  considered  desirable. 
'T  extremity  of  the  wound  shoulii  come  to  within 
nch  of  the  anus.  The  knife  should  not  be  with- 
1  its  progress  toward  the  apex  of  the  prostate, 
nward  course  must  be  steadily  maintained  until 

is  in  close  proximity  to  the  tip  of  the  left  fore- 
When  the  operator  has  fully  assured  himself  of 
ive  positions  of  his  finger,  the  apex  of  the  pros- 
1  the  point  of  the  knife,  the  latter  is  to  be  ad- 
,vith  a  motion  somewhat  oiiliquely  either  to  the 
to  ihe  left,  and  it  can  hardly  fail  to  pierce  the 
If  in  this  step  of  the  operation  the  anterior 
y  nf  Ihp  prnslatc  should  be  incised,  it  is  of  no 

^m    Btn 
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The  finger  is  now  withdrawn  from  the  rectum:  the  left 
hand  grasps  the  director,  and  along  the  groove  of  this 
instrument  the  catheter  is  slid  until  it  enters  the  bladder. 
It  now  only  remains  to  draw  off  the  urine  and  to  secure 
this  catheter  in  place." 

15.  Some  queer  procedures  have  been  employed,  to 
ease  the  tUstended  bladder,  both  in  the  way  of  urethral 
catheterism  and  vesical  puncture,  by  the  sufferers  them- 
selves. Hollow  reeds,  hard  wood  fashioned  like  bougies, 
iron  wires,  glass  tubes,  and  many  other  strange  contri- 
vances have  been  used  with  more  or  less  hurt  to  the  parts 
even  when  relief  has  come.  The  supra-pubic  opening 
of  the  gorged  bladder  was  once  effected  by  a  seafaring 
man  who  plunged  b  sharp  knife  in  the  median  line  a 
little  above  the  pubes.  There  followed  a  great  gush  of 
urine  which  gave  present  relief,  but  much  trouble  came 
from  the  effect  of  urinary  infiltration  of  the  adjacent  con- 
nective tissues,  but,  notwithstanding  the  consequent 
grave  disturbances,  the  patient  recovered.  Another 
sailor,  for  the  purpose  of  relieving  his  greatly  distended 
bladder,  used  a  marlinspike  which  he  passed  into  his  own 
rectum  and  thrust  into  the  base  of  the  bladder,  giving 
free  vent  to  the  pent-up  urine,  and  he,  also,  recovered! 
A  still  more  remarkable  case,  reconled  by  Dr.  Ringnell,* 
I  <rf  Minneapolis,  is  that  of  a  man,  sixty-four  years  of  age, 
fWho  had  long  suffered  from  a  urethral  stricture  and 
several  consequent  retentions  of  urine,  the  last  occurring 
after  a  debauch.  For  relief,  he  resorted  to  the  extra- 
ordinary expedient  of  filling  the  urethral  canal,  from  the 
Btricture  to  the  meatus,  with  gunpowder  which  he  set 
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ofT  nith  the  idea  of  blasting  the  stricture.     The  effecbj 
of  the  blasting  were  the  shattering  of  the  urethra,^ 
htemorrhage,  extravasation  of  urine,  gangrene  of  the 
parts,  sepsis,  and  death  on  the  fourth  day! 

16.  Among  the  ill  consequences  of  neglected  retention 
of  urine  due  to  urethral  stricture,  are:  perineal  and  scro- 
tal abscesses  followed  by  urinary  fistulse;  extravasation 
of  urine  with  loss  of  substance  from  the  ensuing  gan-  j 
grene  of  the  parts;  and  cystitis,  ureteritis,  and  pyeio*J 
nephritis.  -  ^ 

17.  Abscess  formation  in  the  scrotum  and  perinsexun 
is  generally  due  to  the  leakage  of  a  few  drops  of  urine 
through  some  minute  ulceration  of  the  attenuated 
mucous  membrane  of  the  dilated  urethra  behind  narrow 
strictures  that  cause  incomplete  retention  with  cystitis 
and  painful  dysury.  The  abscess  generally  points  to 
the  surface  and  opens  spontaneously  if  not  early  incised; 
the  result  being  a  fistula  discharging  purulent  urine. 
Sometimes,  however,  a  peri-urethral  abscess  is  devel- 
oped and  opens  both  externally  and  in  the  urethral  canal 
and  thus  establishes  a  urinary  fistula,  or  the  abscess 
may  form  in  the  tract  of  a  false  route. 

18.  The  analysis  of  eighty-five  cases  of  very  narrow 
urethral  strictures  shows  that  twenty-four  were  com--, 
plicated  with  scrotal  and  perineal  abscesses  followed  by 
fistula?,  nine  of  which  were  single  and  the  rest  multiple, 
with  much  induration  of  the  adjacent  parts.  In  two 
of  these  ca.ses  there  was  complete  obhteration  of  the 
urethral  canal  at  the  seat  of  stricture;  all  the  urine  es- 
caping by  the  joerineal  fistulse. 

19.  Urethral  fistula-  in  the  perineal  region  have  some- 
times been  mistaken  for  anal  fistula-  and  treated  as  such, 
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with  tlie  effect  of  producing  urethro-rectaj  fistulee.  This 
error  in  diagnosis  is  not  strange  since  the  cloaca>  of  some 
urinary  fistula;  appear  very  near  the  anus,  or  in  the 
ischio-rectal  region.  But  such  an  error  is  avoidable  if 
the  surgeon  first  carefully  explore  the  urethra;  the  dis- 
covery of  a  narrow  stricture  indicating  the  real  source  of 
the  hstula. 

20.  Restoration  of  the  normal  urethral  caliber,  in  the 
great  majority  of  narrow  constrictures,  is  ordinarily 
sufficietit  to  secure  the  permanent  .closure  of  the  com- 
plicating fistulfe. 

21.  In  cases  of  strictures  of  the  perineal  region,  when 
the  canal  is  dilated  and  attenuated  behind  a  tight  con-  - 
striction,  anysudilen  or  violent  effort  of  the  patient  for 
spontaneous  rehef  is  likely  to  cause  a  rupture  of  the 
ampulla  and  to  force  out  a  large  volume  of  urine  to  in- 
filtrate the  loose  connective  tissue  of  the  perinasum,  scro- 
tum, penis,  hypogastrium,  and  sometimes  even  the  loins 
and  thorax.  Such  a  condition  is  ordinarily  designated 
rupture  of  the  urethra  and  extravasation  of  urine. 

22.  The  often  uncontrollable  fit  of  straining  causing 
the  rupture  of  the  urethra  is  generally  followed  by  a 
temporary  sensation  of  relief;  the  patient  believing  that 
the  obstacle  has  yielded  and  that  urination  is  accom- 
plished, but  to  his  surprise  there  Is  no  external  moisture, 
and  his  touch  and  sight  reveal  a  rapidly  increasing 
tumefaction  of  the  scrotum  and  penis.  This  is  succeeded 
by  depression,  nausea  and  faintness.  The  effect  of  the 
extravasated  stale  urine  is  so  fatal  to  the  connective 
tissue  that,  within  thirty-six  hours,  the  gases  evolved 
from  the  decomposed  urine  and  from  the  necrosed  tis- 
sues greatly  augment  the  scrotal  swelling.    The  stdn 
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over  tlie  implicated  parts  is  tense,  dusky  red,  and  soon  j 
gangrenous  unless  prompt  surgical  aid  ha*^l  already  come.  ' 
Otherwise  the  whole  scrotum  sloughs  away  and  the 
testes  are  left  bare.  The  appearance  of  a  gangrenous 
pateh  on  the  glans  penis  is  an  ominous  sign  which  indi- 
cates infiltration  of  the  spongy  boily  and  forbodes  a 
fatal  issue.  The  sufferer  is  in  a  state  of  muttering  de- 
lirium, his  pulse  is  very  frequent  and  thready,  his  res- 
piration labored,  his  tongue  dry,  and  his  countenance 
pinched  and  ashy.  His  septic  condition  may  then  be 
so  profound  as  to  place  him  beyond  the  power  of  medica- 
tion. But  when,  within  eighteen  or  twenty  hours  after 
extravasation  of  urine,  he  has  had  the  advantage  of  the 
surgeon's  skill,  his  chances  of  recovery  are  much  in- 


23.  The  treatment  in  such  cases  must  be  prompt  afld 
energetic,  for  the  longer  the  delay  the  worse  for  the 
patient.  The  first  indication  is  to  relieve  the  tension 
of  the  parts  involved,  next  to  give  free  vent  to  the  ex- 
travasated  urine  and  thus  limit  the  local  necrotic  pro- 
cess. This  is  accomplished  by  a  free  incision  in  the 
median  line  of  the  scrotum  and  two  or  three  equally  free 
incisions  either  side,  one  incision  on  each  side  of  the 
swollen  teguments  of  the  penis,  and  lastly  a  central 
longitudinal  perineal  cut  followed  by  division  of  the 
strictured  part  of  the  urethra.  The  writer  has  so  often 
had  reason  to  be  satisfied  with  the  result  of  dividing  the 
stricture  immediately  after  making  the  perineal  inci^on 
that  he  cannot  too  strongly  recommend  its  practice. 
Anaesthetics  are  not  necessary,  for  the  reason  that  the 
sensibility  of  the  parts  is  so  nearly  abolished  in  the 
majority   of   cases   of  extensive   urinary   infiltration. 
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After  the  urethral  incision  a  catheter  is  passed  through 
the  wound,  the  bladder  emptied  and  washed,  and  the 
external  parts  thoroughly  cleansed  and  wrapped  in 
moist  antiseptic  gauze  to  be  ehange<:l  at  least  thrice 
daily  until  all  sloughs  have  been  removed;  no  catheter 
having  been  left  in  situ.  In  the  meantime,  catheterism 
every  third  day  should  be  employed  to  keep  patent  the 
strictured  canal.  The  suppuration  from  the  large  ex- 
I  posed  surface  is  generally  profuse  and  cicatrisation  of 
the  wounds  very  slow.  Hence  the  necessity  of  sup^ 
plenienting  the  surgical  with  a  judicious  medical  and 
hygienic  treatment  designed  to  sustain  the  vital  powers 
and  hasten  convalescence. 
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engorgement  is  soon  followed  by  exudationa  which  do 
not  always  vanish.  Resolution  is  often  very  slow  and 
even  fails,  and  the  acute  retention  may  thus  pass  into 
chronic  retention  of  urine. 

4.  Acute  retention  of  urine  is  ordinarily  preceded  by 
dysury  for  an  hour  or  two.     Urination  is  unduly  fre- 
quent, scanty,  irregular,  and  accompanied  with  scalding 
pain  in  the  whole  urethra,  until  strangury  occurs,  then 
the  urine,  mixed  with  mucus  and  blood,  escapes  only 
in  drops  at  each  spasmodic  contraction  of  the  bladder 
whose  neck  is  finally  so  blocked  by  the  cedematous 
1   mucous  membrane  that  no  more  urine  can  be  expelled 
despite  the  most  violent  straining  which  faVors  the 
escape  of  fieces  and  sometimes  even  causes  prolapse  of 
the  rectum.    The  sufferer's  face  is  flushed,  his  skin, 
at  first  hot,  dry,  and  harsli,  is  soon  bathetl  in  profuse 
I  sweat  which  later  has  a  strong  urinous  odor,  his  thirst 
'  is  great,  and  lus  body  temperature  steadily  rising.    It 
is  during  the  first  twenty-four  hours  that  the  patient's 
sufferings  are  most  intense.     The  distressful  strangury 
does  not  cease  until  the  bladder  has  become  inert  from 
over-distension,  but  there  is  still,  on  the  second  day, 
much  hypogastric  and  lumbar  pain  which  ceases  only 
after  relief  of  the  bladder.  Toward  the  close  of  the  second 
day  the  urine  begins  to  dribble,  and  this  occurrence  is 
the  occasion  of  a  fatal  delusion  on  the  part  of  the  patient 
and  friends  who  unfortunately  imagine  that  spontaneous 
relief  has  come  as  last,  when  in  truth  the  urine  is  still 
accumulating  in  the  bladder,  only  a  little  slobbering  out 
,  -from  overflow.    The  consequence  of  this  misinterpreta- 
I  tion  of  a  mere  symptom  Ls  failure  to  invoke  medical  aid 
Vuntil  the  misguided  friends  deem  it  proper  to  repress 
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what  they  wrongly  believe  to  be  a  superabundant  flow- 
of  urine.     Meanwhile  the  patient  lapses  into  a  muttering; 
delirium;    his  incoherent  utterances  being  further  ob- 
scured by  the  extreme  dryness  of  his  tongue  and  mouth. 
The  secretion  of  urine  is  lessening,  and  may  be 
abolished,  although  the  distended  bladder  contains  foi 
or  five  pints  of  urine.     In  some  cases  the  physician  is 
summoned  until  many  nauseoiis,  useless,  and  often  hurt-' 
ful  nostrums  have  been  administered, 

5.  In  the  management  of  acute  retention  of  urine,  to 
temporise  or  to  rely  solely  upon  the  use  or  oral  medica- 
ments in  any  case,  is  to  prolong  the  suffering  of  the  pa- 
tient or  even  to  imperil  his  life.  Therefore,  having  in- 
formed himself  of  the  circumstances  connected  with  the 
present  attack  of  urinary  retention,  and  having  made  a 
preliminary  examination  of  the  case,  the  physician  selects, 
a  suitable  soft  catheter  and  forthwith  introduces  it, 
allowing  the  urine  to  flow  very  slowly  by  closing  the 
distal  end  of  the  catheter  every  few  seconds.  If  called 
during  the  first  twenty-four  hours,  he  may  empty  the 
bladder  at  one  sitting  of  an  hour,  but  if  on  the  second 
day,  he  should  draw  off  gradually  not  more  than  one- 
third  of  the  bladder  contents,  and  after  this,  once  every 
two  or  three  hours,  introduce  the  catheter  and  allow  half 
a  pint  of  urine  to  escape,  until  in  the  course  of  two  or 
three  days  the  bladder  is  finally  emptied,  or  he  may 
leave  in  the  catheter  with  its  distal  end  closed,  to  be 
opened  only  every  two  hours  for  the  withdrawal  of  eight 
ounces  of  urine.  The  reason  for  these  precautions  is 
that  the  too  precipitate  evacuation  of  an  over-distended- 
bladder  is  often  followed  by  distressing  and  dangerous 
changes  in  the  mucous  membrane,  such  as  rupture  of 


I 
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its  capillaries  succeeded  by  profuse  haemorrhage,  general 
cystitis,  polyury,  etc. 

6.  The  after-treatment  should  accord  with  the  special 
necessities  of  the  case.  Of  course  the  use  of  the  catheter 
is  not  abandoned  until  the  patient  is  able  to  empty 
spontaneously  his  bladder  which  should  not  again  be 
allowed  to  become  over-distende<l.  If  the  prostatic 
swelling  does  not  vanish  or  even  causes  only  a  slight  im- 
pediment to  complete  spontaneous  vesical  evacuation, 
the  periodic  catheterism  should  be  continued  as  long  as 
there  is  residual  urine,  and  cleansing  irrigations  used 
daUy. 

7.  The  second  or  chronic  form  of  urinary  retention,  so 
common  among  elderly  men  suffering  from  prostatic  en- 
largement, needs  to  be  studied  with  special  reference  to 
its  diagnosis  and  treatment. 

8.  By  chronic  retention  of  urine  is  meant  a  gradual 
and  slow  hinderance  to  the  expulsion  of  urine  from  the 
bladder.  Its  characters  are  not  generally  perceived  by 
the  patient,  and  are  not  always  manifest  even  to  the 
physician,  partly  because  this  retention  of  urine  does  not 
become  complete  for  many  weeks  or  months,  or  may 
never  become  complete.  ^Vhen  incomplete  it  is  at  first 
characterised  by  much  irritability  of  the  bladder,  which 
is  constantly  wrestling  against  the  ob.struction  in  striving 
to  force  out  the  urine;  but  this  struggle  les.'^eiis  in  the 
course  of  a  few  moaths  when  the  sensibility  and  contrac- 
tility of  the  bladder  are  alremly  unpaired,  as  evinced 
by  less  painful,  less  urgent,  and  less  frequent  urination, 
and  by  the  stream  of  urine  being  small,  feeble,  frequently 
interrupted,  and  recurring  in  a  succession  of  drops. 
When  the  retention  becomes  complete  it  is  characterise  I 
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patient's  inability  to  force  out  any  urine.     It  is 
lat  chronic  retention  of  urine  is  the  outcome  of 
,  progressive  closure  of  the  urethra  or-  urethro- 
orifice  by  unequal  enlargement  of  the  prostate 
?  the  most  common  cause;  and  that,  in  elderly 
is  chronic  retention  is  due  also  to  narrow  urethral 
?s  of  long  standing,  the  morbid  changes  in  the 
being  much  the  same  as  those  due  to  the  chronic 
n  arising  from  prostatic  obstruction.    Stone  in 
liier.  too,  by  causing  cystitis  with  spasmodic,  and 
ermanent  contracture  of  the  vesical  neck,  is 
les  the  occasion  of  chronic  retention.     Before 
s  time,  no  physician  had  ever  accounted  for  the 
on  of  urine  wliich  often  eontinue.-i  after  the  rc- 
if  calculi  by  hthotripsy  and  aspiration.     Tumors 
iladdcr  and  other  excitanls  of  cystitis  with  con- 
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then  after  much  cross-questioning  he  finally  admits  that, 
for  several  months  prior  to  the  advent  of  distinct  and 
increasing  changes  which,  for  two  or  three  years  past, 
miglit  well  have  caused  him  some  anxiety,  the  jet  of 
urine  had  not  been  propelled  with  its  wonted  vigor,  and 
that  dribbling  followed  the  close  of  voluntary  urination; 
but  he  had  ascribed  this  to  advancing  age,  had  given  the 
subject  no  further  thought,  and  had  not  for  a  moment 
supposed  that  it  could  be  the  incipient  stage  of  a  coming 
serious  infirmity.  He  would  then  say  that,  for  the  last 
twelve  months  or  thereabouts,  the  inconvenience  in 
question  had  increased  very  noticeably,  that  he  had  been 
urinating  with  undue  frequency  by  day  and  by  night, 
that,  at  first,  he  was  never  satisfied  with  the  amount  that 
came  away,  for  the  desire  to  expel  more  urine  was  as 
urgent  as  if  he  had  passed  none,  but  that  of  Iat«  he  had 
ceased  to  suffer  from  dysury.  Such,  in  brief,  is  the 
account  ordinarily  obtained  from  intelligent  patients 
after  a  lengthy  cross-examination.  The  last  sentence 
in  the  foregoing  abstract  of  the  history  of  the  sufferer's 
illness  shows  clearly  that  the  blarlder  had  already  lost 
all  power  to  wrestle  with  the  obstacle  to  urinary  ex- 
pulsion and  that  inertia  of  its  muscular  coat  was  immi- 
nent. From  that  moment  a  httle  urine  was  passed, 
mainly  by  the  aid  of  the  abdominal  muscles,  every  hour 
or  half  hour,  and  at  last  began  to  slobber  out.  These 
phenomena  are  very  often  misinterpreted  by  the  patient 
-.who  believes  that  he  is  passing  too  much  water  and  that 
I  must  be  taken  to  repress  this  supposed  undue 
B0OW.  When,  for  this  purpose,  he  applies  to  the  surgeoii, 
■ite  is  not  a  Uttle  surprised  when  told  that  the  undue  in- 
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Itary  flow  indicates  reteation  rather  than  incon- 
KC  of  urine  * 

I  One  of  the  prominent  symptoms  of  chronic  reten- 

nf  urine  is  a  lumbago  or  a  sciatica  solely  on  account 

licli  patients  oft^n  seek  medical  treatment,  declaring 

lUI  is  right  with  the  urinary  apparatus  and  declining 

Isf  to  submit  to  its  exploration  with  instruments; 

I'hen,  immediately  after  passing  spontaneously  four 

s  ounces  of  urine,  the  catheter  is  introduced  and  a 

Ir  more  of  urine  is  drawn  off.  they  express  some  sur- 

I  but  even  then  it  is  not  easy  to  convince  them  that 

tally  serious  trouble  arises  from  the  urinary  reten- 

land  that  the  sciatica  is  only  one  of  its  remote 

It  is  wiisc,  in  tlie  management,  of  such  a  case  to 

1  relieve  meilicinaily  the  distress  incident  to  the 

1  (ir  si'ialica  wliile  special  attention  is  directed 
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the  Steadily  accumulating  puruleot,  slimy  urine.  He 
lias  a  dull  lumbar  pain  due  to  distension  of  the  ureters 
and  renal  pelves;  his  bowels  are  filled  with  faces  and 
gas  ;  his  tongue  is  parched,  his-  speech  is  incoherent; 
his  skin  is  dry  at  first,  and  is  finally  covered  with  cold 
sweat,  partly  as  a*  result  of  general  relaxation,  partly 
as  a  last  effort  of  nature  to  eliminate  effete  material. 
Very  little  urine  is  now  pasaing  away,  although  the 
bladder  is  still  full ;  the  secreting  power  of  the  kidneys 
steadily  lesseas  until  it  ceases  entirely.  He  then  sinks 
into  a  state  of  muttering  ilelirium,  from  which,  with  no 
Lttle  difficulty,  he  is  roused,  and  dies  from  the  combined 
effects  of  urinous,  piinilent,  and  fecal  intoxication.  The 
lesions  ordinarily  found,  post-mortem,  in  such  cases 
are :  A  well  -  marked  vesico-urelhral  obstruction ;  a 
colunmar,  thickened  bladder  containing  a  quart  or  two 
fetid,  slimy  urine,  and  indicating  long-continued  in- 
.tory  action;  the  ureters  tlilated  to  two  or  three 
centimeters  or  more  in  diameter;  the  renal  pelves  dis- 
tended with  slimy  urine  to  three  or  four  times  their 
normal  capacity,  and  the  kidneys  themselves  in  a  state  of 
interstitial  inflammation  with  many  abscesses.  Another 
common  lesion  of  the  bladder  coasequent  upon  retention 
of  urine  is  its  sacculation  which  will  be  examined  under 
the  head  of  bladder  sacculation. 

12.  The  diagnosis  of  chronic  retention  of  m-ine  is  often 
very  difficult,  and  sometime*  is  never  made.  The  rea- 
for  the  difficulty  of.  and  the  failure  in,  diagnosis, 
appear  in  the  subjoined  annotations,  as  will  also 
methods  of  arriving  at  a  correct  diagnosis.  But 
,  a  word  may  be  said  of  the  wrong  usage,  by  old 
ors,  of  the  word  suppression  of  urine,  really  signify- 
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ing  abolition  of  the  action  of  the  kidneys,  when  they 
meant  retention  of  urine  in  the  bladder.  Even  in  the 
nineteenth  century  an  unwarranted  distinction  in  terms 
has  led  to  grave  error,  as  in  the  case  of  such  high  authori- 
ties as  Civiale  ami  Philhps,  who  both  declaretl  that  stag- 
nation of  urine  from  inertia  of  the  bladder,  and  retention 
of  urine  should  not  be  confounded.  Phillips  insisted 
upon  this  distinction,  which  he  regarded  as  very  im- 
portant, saying  substantially  that  stagnation  of  urine  is 
always  the  result  of  a  diminution  in  the  expulsive 
power  of  the  bladder,  while  retention  of  urine  is  always 
caused  by  a  material  obstacle,  such  as  is  pro<luced  by  an 
enlarged  prostate  or  any  other  permanent  obstruction. 
However,  in  the  very  next  sentence  he  called  attention  to 
the  fact  that  stagnation  is  one  of  the  sequels  of  retention 
of  urine;  meaning,  pre.sumably,  acute  retention.  Is  not 
stagnant  urine  in  the  bladder  retained  urine,  and  is  not 
the  urine  stagnant  in  chronic  retention?  The  one,  of 
course,  implies  the  other,  and  either  t«rra  may  be  used, 
but  chronic  retention,  because  opposed  to  acute  retention, 
seems  preferable.  As  to  the  question  why  should  such 
designations  as  acute  and  chronic  be  used  in  treating 
of  retention  of  urine,  the  answer  is  that  it  is  because  the 
distinction  is  not  only  convenient  and  logical,  but  of 
much  practical  import,  and  that  the  difference  between 
the  two  is  sharply  enough  marked  to  warrant  the  use  of 
the  qualifyers.  The  one  being  sudden  in  its  invasion 
and  extremely  painful  principally  in  the  affected  region; 
the  other  gradual,  insidious,  and  accompanied  with  dull, 
obscure  pains,  often  referable  to  distant  parts. 

13.  To  aid  the  beginner  in  the  differential  diagnosis 
of  acute  and  chronic  retention  of  urine,  the  main  dis- 
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lanctive  features  of  eadi  variety  are  here  described  side 
by  side. 


Acute  retention  manifeeta  it- 
If  SFuddenly,  becomes  complete 
in  the  course  of  a  few  hours,  and 
from  the  firel  momenta  of  its  oc- 
rurrence,  the  patient  is  con- 
scious of  its  existence  by  very 
great  pain  and  constant  dcairc 


Chronic  retention  is  a  slow 
and  insidious  process  by  which 
the  bladder  oft«n  becomea  grad- 
ually over-distended  without  the 
patient's  being  aware  of  the  fact. 
This  retention  may  not  become 
complete  for  weeks  or  months, 
or  it  may  always  remain  incom- 


In  chronic  retenlion  there  it 
always  loss  of  power  of  contrac- 
tion of  the  bladder,  with  im- 
paired sensihihty. 


Chronic  retention  is  due  to 
gradual,  progressive  hut  often 
incomplete  closure  of  the  vesical 
orifice  by  an  enlarged  prostate; 
to  inertia  of  the  bladder  which 
has  not  been  the  outcome  of 
prostatic  obstruction,  but  of  a 
urethro- vesical  muscular  val- 
vule, of  a  stricture,  of  a  stone, 
or  of  a  tumor  of  the  bladder;  to 
neglected  acute  retention;  and 
to  such  disease  or  injury  of  the 
great  nervous  centres  as  may 
destroy  or  impair  the  innerva- 
tion of  the  hollow  organs. 

In  acute  retention,  ihe  closure  In  chronic  retention  the  in- 

of  the  veeical  orifjee  is  due  to  complete  obstruction  of  the  ve«- 

d  consequent  <Ede-  cal  orifice  proceeds  from  gradual 

ng  of  the  mucous  encroachment   by  either  lateral 


Acute  retention  is  always  the 
result  of  a  sudden  obstruction  to 
the  flow  of  urine  either  at  the 
veeicol  orifice  from  acute  en- 
„gDrg«n)enl  of  the  prostate  as 
!*dl  as  from  spasmodic  contrac- 
"tkin  of  the  vesical  neck;  or  in 
the  urethra,  owing  to  swellinn 
near  a  narrow  stricture,  to  the 
lodgement  of  a  plug  of  muco-pus 
in  the  narrowed  part  of  the  ca- 
to  the  impaction   of  a 


lobe  or  by  t  he 


increasing 
part  of  the  prostate. 


median 


T  M'^^^^m 
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.ec<K>D  ihen  maj           Id  chronic  ntcntion  Ibcn  IB 

either  of  the  lateral  lobee  or  of 
the  medUn  ponion;   eio^t,  of 
ooune,  in  case*  of  inertia  from 
a  muacular  valvule,  from  stone, 
(rom  Btricturo,  etc. 

•tention   the   con-          Chronic    retenlion    does    not 
K  i.1  i)(icn  the  con-      generally  arise  from  exposure  to 
ipoHure  \o  cfild.  or      cold,  etc.,  though  it  is  aometimca 
Ecm-e    in    ealing,      the  outcome  ol  acute  retention. 

enery. 

rion  ia  ainays  im-          Chronic  retention  is  not  always 
ceded   by   dysiirj-      preceded  hy  dysury  and  stnuipi- 
and  accompanied      ry,   as   both   may    have   begun 
disirtMsing  strain-      weeks  or  months  previously,  and 
it  is  not  accompanied  by  violent 
Btraining,     tlften    (lierc   are   no 
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mor  which  is  very  lender  to  thi 
touch  and  easily  mapped  out. 


Aeut«  retention  of  urine  may 
be,  although  it  is  cot  necessarily, 
accompanied  by  cyslitia. 


□laiQing 


its  being  a  flaccid  bag  ci 
a  fluid  by  wbiirh  it  in  nul  dis- 
tended; often  leading  the  inex- 
perienced to  think  that  the  fluid 
la  in  the  peritoneal  cavity  and 
not  in  the  bladder. 

Chronic    retention    is   always 
accompanied  by  cystitis, 


^_  and 


14.  The  distinctive  features  of  acute  and  chronic  re- 
tion  of  urine  above  noted  have  clearly  warranted  the 

separate  consideration  of  the  two  varieties  from  pathie, 
therapeutic,  and  prognostic  points  of  view. 

15.  Grave  errors  in  diagnosis  are  occasionally  made  in 
cases  of  e-ttrerae  disteasion  of  the  bladder  from  neglect 
to  use  the  catheter  as  a  means  of  diagnosis,  for  in  elderly 
men  the  urine  sometimes  accumulates  so  slowly  and 
gradually  that  the  vesical  liistension  causes  little  or  no 
pain,  or  the  slight  pain  is  attributed  to  something  else, 
and  in  the  course  of  some  weeks  or  months,  tliis  distension 

increases  as  to  misleati  the  unwary.  Such  cases  have 
•n  mistaken  for  ascites,  for  abdominal  tumors  con- 
nectei.1  with  the  omentum,  intestines,  liver,  or  kidneys; 
for  hydatids,  for  hydronephrosis,  and  even  for  fecal  im- 
paction. A  reputable  physician,  although  aware  that 
his  patient  was  affecte^l  with  prostatic  enlargement, 
thought  the  great  abdominal  distension  for  which  the 
sufferer  sought  relief  must  be  due  to  a  mahgnant  growth 
in  the  cavity  of  the  abdomen,  and  paid  no  attention  to 
the  bladder  because  the  patient  was  able  to  urinate; 
but  in  a  few  days  the  use  of  a  catheter  became  impera- 
ave,  and  as  soon  as  a  sufficient  amount  of  urine  was 
iwn  off,   the  supposed  malignant  abdominal  tumor 
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was  no  longer  in  question.    A  typical  case,  illustrati' 
of  fatal  errors  ill  diagnosis  and  treatment,  may  be  woi 
citing.    The  patient  was  seventy  years  of  age,  of  slight 
build,  and  somewhat  emaciated.    Three  years  bef( 
applying  for  treatment  he  had  noticed,  in  the  hypof 
trie  region,  a  marked  protuberance  which  he  ascribed 
constipation,,  although  he  urinated  with  increased  fi 
quency  during  the  day  and  several  times  at  night) 
always  insisting  that  the  real  trouble  was  the  consti] 
tion  for  which  he  had  consulted  several  physicii 
He  had  been,  for  twelve  days,  under  the  care  of  the  phy- 
mcian  with  whom  the  writer  saw  him  in  consultation, 
and  his  case  had  been  regarded  as  one  of  cancerous  or  of 
hydatid  disease,  by  this  and  another  physician,  but  the 
distinct  fluctuation  afterward  discerned  in  the  tumor 
led  both  to  believe  rather  in  the  existence  of  hydatid 
cysts  than  of  cancerous  disease.  So,  on  the  fourth  day,  the 
attending  physician  made  a  puncture  of  the  tumor  five 
centimeters  below  the  umbilicus,  with  a  small  trocar, 
and,  by  aspiration,  drew  off  four  liters  and  three-quarters 
of  a  light  colored  fluid.     On  microscopic  examination  of 
the  sediment,  none  of  the  booklets  characteristic  of  hy- 
datid cysts  were  found,  but  there  was  an  abundance 
uric  acid  crystals,  pus  cells,  and  vesical  epithelium. 
trocar  had  entered  the  bladder  which  had  risen  high  up 
above  the  umbilicus  and  had  projected  so  far  forward  as 
to  suggest  the  existence  of  a  timior  of  abdominal  rather 
.  than  of  pelvic  origin.     The  catheter  was  not  used  imtil 
twenty-four  hours  after  the  sudden  removal  by  aspira- 
tion of  the  contents  of  the  greatly  over-distended  bladder, 
when  four  pints  and  a  half  of  bloody  urine  came  away. 
Although  tliia  polyuria  had  so  quickly  supervened,  tl 
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vesical  hjeniorrhage  was  unchecked ;  the  catheter  being 
passed  but  once  in  the  twenty-four  hours,  each  time 
drawing  two  hters  and  a  quarter  of  bloody  fluid.  At  the 
eud  of  four  days  the  quantity  of  urine  began  to  decrease. 
It  was  then  that  the  writer  first  saw  the  patient  and  ad- 
vised evacuating  catheterisin  every  six  hours,  but  such 
was  the  deplorable  condition  of  the  sufferer  that  none  but 
the  most  unfavorable  prognosis  was  warranted;  however, 
he  lived  two  weeks  longer.  The  only  diseased  organs 
found  at  the  necropsy  were  the  urinary,  from  the  pros- 
tate which  was  the  primary  cause  of  the  urinary  retention 
the  consequent'y  damaged  kidneys.  This  is  a  fair 
example  of  the  outcome  of  neglected  chronic  retention 
of  urine  treated  on  the  basis  of  an  erroneous  diagnosis. 
The  case  is  also  a  good  illustration  of  two  ill  results  of 
the  precipitate  evacuation  of  tke  over-distended  bladder, 
lely,  excessive  poljiiry  and  profuse  haemorrhage 
im  the  vesical  mucous  membrane, 

16,  Whilst  the  proper  interpretation  of  the  symptoms 
is  of  unquestionable  value  in  the  diagnosis,  the  crucial 
test  of  chronic  retention  nmst  rest  solely  with  the  right 

of  the  catheter  by  which  alone  are  eliminated  other 
ble  conditions;  for  if,  imraechately  after  the  patient 
passecl  all  the  urine  he  can  expel  voluntarily,  half  a 
iter  or  more  of  fluid  is  drawn  off  through  a  catheter, 
lere  can  be  no  doubt  of  the  abilominal  distension  being 
to  accumulation  of  mine.  The  fatal  errors  in  diag- 
is,  to  which  reference  has  just  been  made,  could  not 
yve  occurred  hail  the  catheter  been  employed  early  in 
examination  of  the  patient. 

17,  The  surpcal  treatment  of  chronic  retention  of 
should  consist  in  drawing  off  the  offending  urine. 
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in  relieving  the  existing  cystitis,  and  in  removing  the 
obstacle  to  spontaneous  urination. 

18.  When  the  retention  is  due  to  a  urethral  stricture, 
the  canal  should  be  dilated,  divulsed,  op  incised  at  the 
seat  of  its  narrowing  in  order  to  permit  the  passage  of 
a  catheter  through  whicli  the  urine  may  flow.  The 
bladder,  having  been  emptied  in  due  time,  is  then  daily 
irrigated  until  the  urine  is  free  from  pus.  Meanwhile, 
periodic  clilating  catheterLsm  is  employed  to 
against  recontraction  of  the  stricture. 

19.  Chronic  retention  from  spasmodic  contracture  of! 
the  vesical  neck  due  to  chronic  urethritis  is,  of  course, 
relievable  by  the  catheter,  but  the  urethro-cyatitis  de- 
mands active  treatment  by  appropriate  irrigations* 
and  subsequent  dilatation  of  the  membranous  and  pros- 
tatic regions  of  the  urethra.  But  when  the  contracture 
is  permanent,  internal  or  even  external  incision  of  the"' 
vesical  neck  is  needed  to  effect  a  complete  cure,  'I 

20.  When  chronic  retention  consequent  upon  pros-- 
tatic  enlargement  is  early  discovered  and  the  stagnant 
urine  drawn  off  twice  daily,  such  relief  follows  as  to 
save  the  patient  from  the  distressing  and  dangerous 
effects  of  infective  cystitis  and  for  a  long  period  to  enable 
lum  to  attend  to  Ids  onlinary  duties  without  discomfort 
as  soon  as  he  is  taught  auto-catheterism  and  the  care  trf 
his  catheters  which  he  continues  to  use  night  and  moi 
ing.  But  when  the  obstruction  to  urination  becoi 
complete  by  the  slowly  and  steadily  increasing  prostate, 
catheterism  is  imperative  five  or  six  times  daily.  Through 
this  simple  local  treatment  many  elderly  men  have  en- 
joj'ed  fair  general  health  for  five,  ten,  and  in  some  cases, 

*  See  Chapter  XXII,  Bladder  Contracture. 
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twenty  years,  and  these  very  encouraging  results  have 
been  due  chiefly  to  scrupulous  care  and  cleanliness  of 
the  catheter  and  to  the  skill  attained  in  il«  use. 

21,  Chronic  retention  of  urine  of  a  few  months' 
standing  is  quite  amenable  to  treatment,  especially  in 
well-nourished  patients  who  are  otherwise  in  fair  physical 
condition;  but  in  those  who,  for  two  or  more  years, 
have  been  neglected  and  whose  general  health  is  much 
impaired,  the  prognosis  is  ordinarily  bad,  for  after  this 
lapse  of  time  the  ureters  and  kidneys  are  seriously 
damaged,  and  the  most  that  can  be  done  is  to  mitigate 
suffering. 

22.  In  the  treatment  of  a  case  in  which  there  is  every 
probability  that  the  kidneys  are  not  hopelessly  involved, 
if  the  bladder  has  been  in  a  state  of  dist^^nsion  even  for 
several  months,  the  first  step  is  to  draw  off  the  urine; 
but  this  must  be  done  with  great  care,  very  slowly  and 
by  degrees.  In  1876  the  writer  adopted  a  plan  of 
operation  by  which  the  whole  of  the  stale,  offensive 
contents  of  the  long-distended  bladder  can  be  removed 
at  one  sitting.  In  order  to  make  the  modus  operandi 
intelligible,  let  a  case  be  supposed  in  which  the  bladder 
is  distended  so  that  its  fundus  rises  above  the  level  of 
the  umbilicus.  A  catheter  is  passed  and  half  a  hter  of 
fetid,  purulent  urine  is  drawn  off.  Immediately  a 
quarter  of  a  hter  of  any  unirritating  antiseptic  solution 
is  thrown  in;  then  another  half  liter  of  urine  is  allowed 
to  How  out  slowly  through  the  catheter,  an<i  a  quarter 
of  a  liter  more  of  the  solution  is  injecteil.  There  is 
already  half  a  liter  le.ss  of  fluid  in  this  bladder  and  what 
remains  is  mixed  with  a  disinfectant.  Afterward,  for 
every  quarter  liter  of  diluted  urine  drawn  a  quarter  of  a 
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olution  is  injected,  until. the  fluid  that  es- 

1  the  catheter  is  perfectly  clear.    Then,  once 

-  hours,  a  quarter  of  a  liter  of  the  clear  con- 

|emoved  until  the  bladder  is  entirely  empty, 

r'  take  two,  three,  or  four  days.*    Tlien  twice 

lations,  with  the  same  sohilion,  should  be  made 

the  cystitis.    The  catheter  to  be  employed 

g  each  day,  unless  the  patient  is  able  to  pass 

isly  a  sufficient  quantity  of  urine;  in  which 

three  daily  evacuating  catheterisms  may 

bus  is  prevented  the  serious  vesical  hn?nior- 

ine\'itably    occurs   from    the    precipitate 

1  of  the  distcniieri  bladder;   at  the  same  time 

Irgan  is  freed  from  stale,  purulent,  slimy,  irri- 

It  is  of  prime  importance  to  persevere  in 
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endeavor,  by  rectal  exploration,  to  determine  the  degree 
of  enlargement  of  the  prostate,  and  then  explore  it  by 
way  of  the  urethra  with  a  flexible  curved  web-cathet«r 
or  an  elbowed,  a  double-elbowed,  or  a  crutched  catheter. 
When  the' urethra  is  free  from  stenosis  or  from  contrac- 
ture, one  of  these  forms,  in  the  majority  of  instances,  is 
more  than  liltely  to  reach  the  bladder. 

24.  The  first-named  catheter,  woven  upon  a  curved 
mould,  is  well  adapted  to  cases  of  moderate  supra-mon- 
tanal  enlargement  anil  also  to  cases  of  prastatic  valvules. 
The  ellwwed  catheter  of  Mercier  is  particularly  well 
adapted  to  cases  of  intra- urethral  growths,  of  unilateral 
enlargement  or  of  unequal  development  of  both  pros- 
tatic lobes,  but  is  also  successfully  used  in  ordinary 
urethro-vesical  barriers.  The  double-elbowed  catheter, 
is  adapted  to  cases  of  enlargement  of  the  superior  isth- 
mus together  with  supra-mDntanal  increase  which  causes 
much   depression   of   the   floor   of   the   prostatic  sinus. 

.  The  crutched '  catheter,  much  more  angular  than  the 
elbowed,  answers  well  in  cases  of  great  enlargement  of 
the  supra-montanal  region;  the  heel  instead  of  the  point 
of  the  instrument  coming  in  contact  with  and  gliding 
over  the  obstacle. 

25.  The  soft  vulcanised  India-rubber  catheter  is  or- 
dinarily the  safest  in  the  hands  of  the  inexperienced,  and 
for  auto-catheterism,  but  Us  long  employment  is  not 
advisable.  The  .securiLy  felt  by  the  patient  is  often  a 
source  of  danger,  for  he  is  soon  heedless  of  the  precau- 
tions enjoined  by  his  advi-ser,  and  suffers  in  consequence. 
Owing  to  the  patients'  ventures  with,  and  their  over- 
confidence  in  these  easily  managed  instruments,  physi- 
cians are  frequently  called  to  extract  from  the  bladder 
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state  of  contracture  continuing,  it  will  be  impossible 
later  to  use  smaller  catheters  without  increasing  the 
trouble  and  causing  frequent  haemorrhages  and  other 
miscliiefs.  In  cases  of  false  routes  the  small  catheters 
are  apt  to  lodge  therein  and  so  fail  to  reach  the  bladder. 
It  is  then  necessary  to  have  recourse  to  instruments  of 
a  sufficiently  large  cabber  to  prevent  their  entering  the 
false  route. 

27.  The  length,  too,  of  the  catheter  has  its  importance. 
In  the  majority  of  cases,  catheters  of  twenty-two  or 
twenty-five  centimeters  answer  well  for  simply  drawing 
off  urine,  while  in  extreme  cases,  and  for  special  purposes, 
as  will  be  seen  later,  greater  length  is  required.  The 
ordinary  soft  catheters,  either  web  or  rubber,  average 
twenty-two  centimeters  in  length,  and  this  is  necessary 
for  the  convenience  of  patient  and  physician  when 
blatider  irrigations  are  to  be  made;  the  average  urethra 
being  twenty-one  centimeters  long. 

28.  Metallic  catheters  should  not  be  used  orchnarily 
for  the  rehef  of  urinary  retention,  for  the  reason  that  they 
are  so  apt  to  tunnel  their  way  out  of  the  right  passage 
even  when  used  with  care.  This  accident  often  occurs 
in  those  oases  of  retention  of  urine  <lue  to  inordinate 
development  of  the  supra-montanal  region  ("third 
lobe")  of  the  prostate,  particularly  when  the  so-called 
prostatic  catheter  is  employed.  The  hurts  inflicted  by 
this  or  any  other  rigid  catheter  occur  at  or  near  the  bulbo- 
membranous  junction  of  the  urethra,  or  in  the  prostatic 
re^on.  In  the  first  instance,  undue  force  used  in  the 
operation  sends  the  point  of  the  instrument  through  the 
lower  wall  of  the  urethra,  and  the  fiow  of  blood  insteArl  of 
unoe  shows  that  the  bladder  has  not  been  entered. 
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vised  and  employed,  as  far  back  as  (he  eight«enth  cen- 
tury, by  Hey,  of  Leeds,  and  the  oiiddie  of  the  nine- 
teenth century  by  Mercier,  of  Paris, 

30.  Key's  excellent  device  is  as  follows:  A  curved 
web-catheter  in  which  a  metallic  stylet  has  been  inserted 
is  introduced  down  to  but  not  into  the  false  route,  and 
with  the  right  hand,  the  stylet  is  withdrawn  about  one 
inch  at  the  same  moment  that,  with  the  left  hand,  the 
catheter  is  gently  pusheil  onward.  The  increased  curve 
thus  obtained  allows  the  point  of  the  instrument  to 
override  the  mouth  of  the  false  route  and  enter  the 
bladder.  Tliis  mode  of  operating  has  answered  well  in 
many  cases  of  urinary  retention  complicated  with  false 
routes  in  the  perineal  as  well  as  in  the  prostatic  r^on 
of  the  urethra. 

31-  Mercier's  method  was  published,  during  the  year 
the  Union  Medicate,  wherein  he  gave  an  account 
his  instrument  which  he  named  the  invaginated 
catheter,  and  which  he  had  employed  with  great  success 
in  cases  of  retention  of  urine  when  the  bladder  was  in- 
accessible to  ordinary  catheters  by  reason  of  prostatic 
false  routes.  Descriptions  with  drawings  of  the  instru- 
ments appeared  in  other  journals  and  in  divers  surgical 
works,  but  httle  heed  seems  to  have  been  otherwise 
taken  of  this  precious  device,  It  may  be  fairly  stated 
that  in  ninety-five  per  cent,  of  cases  of  prostatic  false 
routes  the  invaginated  catheter  can  be  successfuUy  ap- 
plied. The  instrument,  as  now  made,  consists  of  two 
catheters;  one  metallic,  the  other  non-metallic.  The 
first  or  female  part  is  a  thin-walled  silver  catheter  6i 
millimeters  in  diameter,  twenty-seven  centimeters  long, 
very  slightly  curved,  and  having  in  the  concavity  of  its 
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LTteen  miiliineteTs  in  length  aod  about  Gve 
in  breadth.    From  the  vesical  extremity  of 
on  indined  pUne  which  is  tost  in  the  Soor  irf 
g  at  the  distance  of  about  ten  millimeters, 
lilt  up  the  point  of  the  male  part.     This  male 
raight  flexible  but  firm  web-catheter  four  and 
illimeters  in  diameter,  fifty  centimeters  long, 
;ly  in  the  lumen  of  the  female  part  and  ha-ving 
ogle  lateral  eye  three  niilhmeters  from  its 
e  way  to  use  the  invaginated  catheter  is  to 
nale  into  the  female  part,  as  far  in  as  the  eye 
,  then  to  pass  the  instrument  into  the  urethra 
e  obstacle  and  engage  the  point  of  the  metaUie 
part  in  the  false  route  and  finally  to  project 
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three  days  and  sometimes  not  for  a  week,  but  the  quan- 
tity of  retained  urine  should  be  lessened  every  day. 
Wlien  finally  emptied,  the  bladder  should  be  d^Iy 
washed.  In  many  cases,  however,  it  is  not  wise  to  b^n 
at  once  with  irrigations  or  to  use  them  as  often  as  once 
a  day,  for  bladders  that  have  long  contained  purulent, 
slimy  urine  do  not  at  first  tolerate  the  contact  of  limpid 
fluids  of  low  specific  gravity.  It  is  therefore  necessary 
to  increase  the  density  of  the  water  used  for  their  irriga- 
tion in  such  and,  indeed,  in  the  great  majority  of  cases. 
33.  Palhative  processes,  such  as  the  oral  administra- 
tion of  reconstituents  and  of  certain  antiseptics,  evacua- 
ting catheterism,  vesical  irrigation,  supra-pubic  drain- 
age, accomplish  much  good  toward  comfort  and  pro- 
longation of  life  among  those  sufferers  who  are  not  in  a 
physical  condition  to  withstand  even  the  immediate 
effects  of  any  radical  operation  by  rea.son  of  serious 
impUcation  of  the  upper  urinary  organs.  Too  commonly 
do  patients  fail  to  seek  advice  until  a  ratlical  operation 
is  out  of  the  question,  ani.1  too  commonly  also  are  the 
major  operations  performed  in  the.se  very  ca.ses  where 
fire  and  steel  both  fail  or  kill  and  where  general  or  local 
palliation  is  the  only  hope  of  prolonging  life.  Resort  to 
the  paUiative  measures  just  mentionerl,  for  patients 
whose  bad  general  condition  contra-indicates  radical 
operations,  is  seldom  disappointing,  and  good  lives  are 
thus  often  prolonged,  in  comparative  comfort,  for  several 

:  34.  Of  reconstituent  medication  and   alimentation, 
^nothing  more  is  needed  than  the  mere  mention  of  their 
use  throughout  the  management  of  sufferers  from  im- 
peded urination. 


THE  prostate;    SOME   OT"  ITS   AFFECTIONS. 

1.  The  annotations  on  affections  of  the  prostate  need 
to  be  premised  by  such  anatomic  considerations  as  are 
essential  to  the  correct  appreciation  of  their  nature  and 
to  the  choice  of  means  of  relief  or  of  cure. 

2.  The  vesical  prostatic  body,  unknown  anciently, 
was  not  brought  to  light  until  about  the  middle  of  the 
sixteenth  century,  and  to  the  eminent  Venitian  anato- 
mist and  surgeon  Nicolas  Massa  is  credited  its  discovery 
which  has  so  greatly  advanced  the  therapy  of  the  urinary 


3.  This  rausculo-glandular  organ,  in  form  like  a  chestr 
nut  with  an  antero-posterior  thameter  of  four  centi- 
meters, a  breadth  near  its  base  of  four  and  five-tenths 
centimeters,  a  thickness  of  two  and  three-tenths  centi- 
meters, and  a  weight  of  nineteen  grammes,*  springs 
from  the  antero-inferior  part  of  the  bladder  and  takes 
a  downward  and  forward  direction;  its  base  embracing 
the  vesico-urethral  orifice  and  the  anterior  extremi- 
ties of  the  seminal  vesicles  together  with  the  ends  of 
the  spermatic  canaLs,  and  its  apex  lieing  lost  in  the 

*  Among  the  specimens  of  structurally  gound  proxtatee  di8aect«d 
by  the  writer,  there  were  many  varieties  in  form,  dimensions,  and 
wright;  such  as  the  short  and  nat  of  two  and  Rve-Ienlhs  cenlimeten 
antem-po9t«riorly,  one  and  three-tenths  i«ntimetenj  vertically,  and 
five  centimetere  transversely;  the  nearby  globular  three  and  three- 
t«nt.ha  centimeters  in  mean  diameter;  (he  long  and  slender;  the 
under-eixed  of  reRiilar  form;  and  those  in  excess  of  siie  and  weight 
but  otherwise  nonnal. 
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nuf  region  of  the  urethra.     Its  antero-superior 
irface,    distant    from    the   pubic   arch   about 
net«rs,  is  covered  by  a  closely  adherent  layer 
;   tissue  derived  from    the  anterior  wall  of 
iT.    V]x>n  and  among  these  superficial  muscu- 
are  many  veins  which  end  in  the  plexus  of 
whose  efferent  veins  pass  along  the  sides  of  the 
^here  the  muscular  layer  is  much  thicker  and 
chment  to  the  pelvic  fascia  and  to  the  levator 
e.    Ita  postero-inferior   nearly   flat    surface, 
ion  the  lower  end  of  the  rectum,  is  invested 
olongation  of  the  thin  layer  of  muscle  tissue 
^he  seminal  vesicles.    This  muscular  layer  is 

0  the  prostate  by  moderately  dense  connective 

1  to  the  rectum  by  very  loose  connective  tissue. 

THE  prostate;  some  of  its  affections       245 

sympexia  which  make  their  appearance  during  ado- 
lescence. These  acini,  in  adults,  are  about  the  one- 
twelfth  of  a  millimeter  in  mean  diameter.  Some  of  them 
are  globular  antl  others  oval  or  oblong.  In  disease  they 
are  often  visible  to  the  naked  eye.  The  tubes  of  the 
different  bunches  of  acini  unite  to  form  larger  tubes  and 
these  coalescing  make  up  the  terminal  excretory  ducts 
which  open  on  the  floor  and  sides  of  the  prostatic  sinus. 
In  each  lobe,  the  central  mass  of  mucous  glands  is  en- 
veloped by  layers  of  muscle  tissue  tliick  superiorly,  very 
thick  on  the  outer  side,  thin  inferiorly,  and  very  tliin 
along  the  lateral  wall  of  the  urethro-prostatic  sinus. 
This  central  mass  of  glands  with  its  network  of  con- 
nective and  muscular  tissues  is  enucleable  with  diffi- 
culty in  diseased  prostates  of  small  or  even  of  moderate 
^ze,  but  with  comparative  ease  in  cases  of  great  enlarge- 

mt.* 

fi.  The  prostate  is  both  a  genital  and  a  urinary  organ : 
genital,  because  its  mucous  secretion  contributes  largely 
to  the  dilution  of  the  semen  and  because,  as  a  muscle, 
it  helps  much  the  ejaculation  of  the  semen;  urinary, 
because  it  aids  in  expeUing  the  urine,  being  an  integi-al 
part  of  the  urethra.  As  a  genital  organ,  it  is  practically 
rudimentary  until  the  period  of  adolescence  and  does 

•I  attain  its  full  size  until  about  the  age  of  twenly-five. 

increases  slightly  in  bulk  after  the  age  of  fifty. 

6.  The'prostate  is  subject  to  divers  more  or  less  grave 
affections,  the  chief  of  which  are  inflammatory  action, 
cystic  formation,  calcareous  concretions,   tuberculosis, 


rue 


I  *  The  statements  herein  made  relative  to  the  gross,  mini 
iriiitl  anatomy  of  thlt  oi^n  are  based  utxin  the  careful  e 
B  Had  diaseclioa  of  one  thousand  normal  and  diseased  proutal«3. 
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IS,  and  enlargement,  which  for  brevity  has 

prostatauxe. 
nflammalorj'   affections   of   this  organ*  are 
t,   acute,   sub-acute,   and   chronic.     The   in- 

may  begin  and  end  in  the  glandular  part,  in 

it  is  styled  parenchymatous  prostatitis;    it 
,-e  the  interstitial  connective  and  muscular 

and  so  take  the  name  of  diffuse  prostatitis 

ur  in  the  peripheral  connective  tissue  and  be 

periprostatitis. 

ititis  may  be  the  outcome  of  urethritis;   of 

of  sonic  irritant  with  the  mucous  membrane 
static  urethral  region  such  as  oft  repeated' 
tringent  injections  for  the  treatment  of  viru- 
tis;  of  external  injury;  of  violent  catheterism, 
vhen  performed   with   infected  instruments; 

lubstaQce.  Still  there  are  many  cases  which  end  in  reso- 
lution without  apparent  injury  to  any  part  of  the  organ. 

9.  The  prominent  symptoms  of  the  acute  types  of 

■  prostatitis  are  sensations  of  fullness  and  weight  in  the 
I'rectum  and  perinaeum,  frequent  and  difficult  urination, 
I  and  rectal  tenesmus.    In  two  or  three  days  these  painful 
"sensations  are  all  greatly  intensified.     The  rectal  tenes- 
mus is  much  increased  in  severity,  there  is  distressing 
strangury,  and  then  complete  retention  of  urine.     When 
the  inflammation  is  consecutive  to  urethritis,  the  ure- 
thral   discharge    suddenly    ceases,    to    reappear    later. 
Trachoelocystitis  is  almost  always  associate<l  with  pros- 
tatitis, and  two  other  unwelcome  guests,  orchitis  and 
gonecystitis,  sometimes  intrude  themselves  to  further 
distress  the  sufferer. 

10.  The  diagnosis  of  prostatitis  is  effected  through 
analysis  of  the  symptoms  and  through  rectal  digital 
exploration  which  reveals  heat,  swelling,  tension,  hard- 

I  sess,  and  tenderness  in  the  prostatic  region. 

■  11.  Acute  prostatitis  ordinarily  resolves  in  the  course 
Rjf  three  or  four  weeks,  but  in  some  cases  suppuration 

occurs.  The  super-acute  type  almost  always  suppurates. 
The  sub-acute  type  is  slow  in  resolving,  and  sometimes 
ends  in  an  abscess  or  in  multiple  purulent  foci  of  very 
gradual  development. 

12.  In  the  super-acute  and  acute  types  the  advent 
of  suppuration  may  be  predicted  where  the  occurrence 
of  rigors  and  febrile  reaction  is  followed  by  throbbing 
pains  in  the  rectum  and  perinieum.  The  pus  may  find 
an  outlet  in  the  bladder  or  in  the  urethra,  or  may  point 
forward  toward  the  perina?um  or  backward  toward  the 
peritoneal  cavity.     The  relations  of  the  prostate  to  the 
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er  possible  the  discharge,  in  this  viscus,  of 
pointing  superiorly  and  posteriorly.    The 
ost  commonly  taken  by  the  pus  arc  toward 
or  the  rectum.     When  the  abscess  pierces 
the  urethra  by  multiple  small  orifices  and 
Tges  its  contents,  no  serioas  harm  ensues, 
;re  happens  to  be  a  large  opening,  the  cavity 
s  is  at  once  filled  with  foul  urine  which  very 
Qplioates  the  local  condition,   the  outcome 
>ive  ti.ssue  necrosis  and  general  infection. 
ibscess  points  toward  the  rectum,  digital 
reveals  fluctuation,  for,  the  prostate,  hard 
,0  the  touch  during  tlie  periods  of  increase 
the  inflammatory  process,  is  now  soft  and 
isitive;   one  or  both  lobes  being  in  a  sup- 
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festationa  of  softening  and  suppuration,  this  antiphlo- 
gistic treatment  is  worse  than  useless  and  may  be  pro- 
ductive of  much  harm. 

15.  At  the  beginning  of  the  treatment  of  acute  pros- 
tatitis the  first  inquiry  relates  to  the  condition  of  the 
bladder.  The  event  of  urinary  retention  demands  that 
no  time  be  lost  in  giving  artificial  relief  to  the  distended 
viscus,  for,  unless  it  be  emptied  and  kept  empty  or  nearly 
80,  any  mode  of  treatment  designed  to  favor  resolution 
of  the  prostatic  inflammation  must  inevitably  fail, 
since  the  distended  blatlder  impedes  the  neighboring 
venous  circulation.  But  it  will  be  remembered  that 
catheterism  for  the  relief  of  retention  of  urine  caused  by 
the  swollen  acutely  inflamed  prostate  is  often  very 
difficult  and  requires  the  utmost  caution  and  gentleness. 
In  such  cases  the  use  of  metallic  catheters  is  more  than 
likely  to  do  serious  damage  to  the  affected  parts  and 
therefore  is  surely  unjustifiable.  The  safest  instruments 
used  for  the  relief  of  the  gorged  bladder  in  acute  prosta- 

'titJs  .are  the  soft  curved  web-catheters,  of  no  greater 
-diameter  than  six  millimeters,  which  are  employed  every 

three  or  four  hours  for  a  week,  and  afterward  every  five 

or  six  hours  until  resolution  is  complete. 

16.  The  bladder  reheved,  the  rectum  is  thoroughly 
cleansed.  Then  begins  the  local  antiphlogistic  treat- 
ment by  Application  of  Icechet  to  the  rectal  mucous 
membrane  underlying  the  inflamed  prostate.    This  may 

accomplished  through  the  aid  of  the  leech-tube  de- 

by  James  H.  Hughes,  of  Dublin.     The  subjoined 

Dr.  Hughes'  own  description  of  the  tube  and  of  its 

of  employment.    The  instrument,  he  says,  "  con- 

istfl  of  a  curved  gum-elastic  or  gutta-percha  tube. 


'1 
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of  about  ax  inches  in  lengtli,  open  at  one  extremity,; 
ctoee<l  at  the  other,  the  latter  being  rounded  off  and  in- 
verted or  bell-shaped,  and  perforated  with  two  or  more 
conical  holes  capable  of  enabling  ihe  leeches  to  do  their 
duty  but  not  to  escape  through.  The  lesser  curve  (rf 
the  tube  is  grooved  or  concave  externally.  The  follow- 
ing is  the  mode  in  which  the  instrument  should  be  used: 
The  patient  having  been  placed  in  the  kneeling  posture, 
the  sui^on  should  pass  the  forefinger  of  his  left  hand,, 
previously  well  oiled,  into  the  rectum  with  a  gentle 
rotary  motion,  until  it  has  reached  the  inflamed  proa-, 
tate;  he  then  should  take  with  his  right  hanii  the  leech- 
tube,  previously  oiled  and  furnished  with  from  one  to- 
four  leeches,  as  the  case  might  be,  and  pass  it  along  the 
curved  dorsal  aspect  of  the  left  forefinger  to  the  exact 
spot  where  the  leeches  ought  to  be  applied,  the  left  fore- 
finger acting  as  a  director  to  the  leech-tube,  and  forming 
with  it,  as  it  were,  one  instrument,  the  concave  surface 
of  the  tube  traversing  and  adapting  itself  to  the  convex 
surface  of  the  finger.  By  this  simple  contrivance 
leeches  can  be  brought  and  kept  in  contact  with  the 
rectal  surface  of  the  prostate  without  (ianger  of  their 
(iHCapiug  from  the  instrument  into  the  intestine,  on  the 
one  hand,  or  of  the  tube  becoming  blocked  with  feculent 
matter  on  the  other    .     .     ." 

17.  Leech-tubes  have  been  made  of  glass,  slightly 
curvoil  near  the  rectal  extremity  which  is  somewhat 
Hattenrit  and  provided  with  two  apertures  not  large 
enougli  lo  allow  the  leeches  to  escape  in  case  of  displace- 
ment of  the  tulw. 

IH.  ThiH  region  of  the  rectum  can,  however,  be  leeched 
ihrougli  an  ordinary  single  bladed  speculum,  without 
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danger  of  escape  of  the  leeches,  provided  the  rectum  be 
plugged  with  a  sponge  placed  above  the  point  to  be 
leeched. 

19.  There  may  be  circumstances  forbidding  the  appli- 
cation of  leeches  to  the  rectal  mucous  membrane.  In 
such  cases,  ten  or  twelve  leeches  may  be  applied  to  the 
perineal  ani.!  anal  regions;  the  effect  of  either  mode  of 
leeching  being  the  di^orgement  of  the  pra^prostatic 
plexus  of  veins  and  the  relief  of  the  blood  stasis  in  the 
capillary  vessels  of  the  prostate. 

20.  When  a  sufficient  amount  of  blooti  has  escaped 
•m  the  leech-bites,  the  rectum  is  packed  with  ice  to 

be  renewed  every  half  hour  or  as  fast  as  it  melts;  means, 
such  a-s  the  introduction  of  a  tube,  being  provided  for 
escape  of  the  water  if  it  does  not  flow  freely  during  the 
insertion  of  new  ic«  suppositories.  This  mode  of  re- 
frigeration is  continued  two,  three,  or  four  days,  accord- 
ing to  the  necessities  of  the  case.  The  relief  afforded 
by  this  treatment  is  such  that  the  patient  slumbers  re- 
freshingly during  the  short  intervals  of  renewal  of  the 
ice.  At  night,  however,  the  ice  suppositories  are  in- 
serted but  once  every  two  hours.  When  it  is  not  judged 
wise  to  effect  refrigeration  by  way  of  the  rectum,  dry 
cold  may  be  applied  to  the  perinjeum  by  the  use  of  the 
India-rubber  ice-bag. 

21.  Mild  catharsis  is  effected  by  four  gramme  doses  of 
£odium  sulphate  dissolved  in  ninety  grammes  of  hot, 

iter  every  five  or  six  hours.     And  diaphoreas  is  se- 
;d  by  the  jutiicious  administration  of  non-depressant 
To  insure  diuresis,  three  grammes  of  sodium 
bonate  in  one  hundred  grammes  of  water  may  be 
pen  thrice  daily  for  three  or  four  days  only.    This  al- 
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liL^ed  in  this  case  on  account  of  its  double  action 
Int  and  aiitiphlogistie.  In  cases  of  great  suffering, 
Ible  hypnotic  is  of  course  indicated.  The  diet  is 
led  to  broths  and  bread  and  milk. 
Biesolution,  beginning  within  a  week  from  the 
l)f  the  inHanunation,  may  be  promoted  by  hot 
la,  fomentations  to  the  hypogastric  and  perineal 
,  and  a  hot  hip  bath  of  five  minutes'  duration 
[light.  Constitutional  medication  too  is  helpful 
lening  the  process  of  resolution.  To  that  end 
\  centigrammes  of  ammonium  chloride  may  be 
tvery  si.x  hours,  and  mild  saline  aperients  ad- 
§rrd  every  uinrning.  Under  favorable  circum- 
lic  cinirsL'  of  1\vo  or  tliree  weeks  the  prostate 
ins  ils  iinriiial  condition.  Reconstituents 
nils  ilirt  arc  thi'ii  indicated. 
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ceotral  incision  answers  the  purpose  of  it-^  complete  exit; 
but  if  the  intlicationg  of  suppuration  are  entirely  by 
rectal  exploration,  a  crescentic  perineal  incision,  fol- 
lowed by  careful  dissection  between  the  urethra  and  rec- 
tum is  required  to  safely  reach  the  abscess  after  whose 
evacuation  and  cleansing  with  hydrogen  tUoxdrle  the 
wound  is  suitably  dressed.  As  a  general  rule  the  parts 
heal  in  four  or  five  weeks, 

24,  Prostatitis  resulting  from  exposure  to  the  elements 
is  not  uncommon  among  elderly  men  whose  urination 
may  or  may  not  have  been  impeded  before  such  ex- 
poeme.  Many  cases  have  been  observed  in  which  the 
mfianimatory  process  had  its  starting  point  in  the  ure- 
thral mucous  membrane  of  the  prostatic  region  and 
vesical  orifice  together  with  a  superficial  layer  of  pros- 
tatic parenchyma,  causing  an  [edematous  swelling  that 
has  been  likened  to  oedema  of  the  glottis  from  the  sud- 
denness of  its  invasion  and  the  rapidity  of  swelling  of 
the  parts,  for  in  two  or  three  hours  after  the  exposure 
there  is  difficult  and  frequent  urination,  and  within 
six  or  eight  hours,  complete  retention  of  urine.  Artificial 
reUef  of  the  bladder  affords  only  temporary  relief,  for 
resolution  is  generally  tardy;  the  prostate  remaining 
swollen  and  the  urethro-vesical  obstacle  becoming 
lent. 

The  same  sort  of  infiammation  is  common  in 

and  middle-aged  men  and  is  due  to  exposure  to 

elements  during  the  dechnc  of  acute  urethritis  ea- 

ally  after  a  debauch  in  wine.     This  condition  has 

miscalled  acute  inflammatory  stricture.     In  such 

the  bladder,  suddenly  distending,  causes  so  much 

ing  that  the  patient  is  fikely  to  apply  for  relief  on 
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J8t  day  of  the  occurrence  of  urinary  retention* 
»rly  sufferers  from  this  supposefi  "acute  inflaiiuna- 
Itricture"  were  subject-ed  to  v^orous  antiphlogistic 
lent  without  clue  regard  to  the  gorged  bladder,  but 
Ithe  first  care  was  to  empty  the  bladder  by  the 
Bt  use  of  a  gum  catheter,  and  then  to  resort  to 
local  and  general  remedies  as  are  needed,  as  the 
Ion  of  rectal  ice  suppositories  for  a  few  hours,  and 
Ihe  administration  of  a  saline  cathartic.  Some- 
la  single  catheterisra  suffices,  but  it  is  ordinarily 
Ible  to  repeat  the  catheterism  every  six  hours  and 
pin  two  or  three  days  of  recumbency  and  the  free 
ililuent  Ijevera^es.  Dchiiucsi'cnce,  or  at  least 
■apiii  resolution  is  generally  effected  by  this  treat- 


l)rof;tal  it  is —variously   styled    prostator- 
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27.  The  following  abstract  of  a  paper  on  prostatitis 
appeared  in  a  recent  number  of  The  Journal  of  the 
American  Medical  Assodalion,  with  the  title : 

ProtlalUU  Vietoed  from  New  Slandpotnt. — Poaner  BJid  Rapoport 
ar^e  to  the  effect  that  the  secretion  of  the  prostate  has  many  points 
in  common  with  milk  and  colostrum.  The  granulationa  in  the  ptOH- 
tatic  fluid  conaiats  of  lecithin,  which  In  eecreted  by  the  epithelium 
the  same  as  the  milk  fat  in  the  breast.  Whenever,  for  any  reason, 
the  secretion  fails  to  find  a.  free  outlet  leucocytes  migrate  into  the 
gland  and  the  leucocytes  devour  the  lecithin  granules  by  phagocy- 
tosb.  Certain  caaea  of  chronic  inflammation  of  the  prostate  are 
merely  this  combination  of  circumBtances;  the  infectious  element  is 
absent.  The  disappearance  of  the  lecithin  granulations  from  the 
fluid  is  merely  the  result  of  stagnation  of  the  secretion  with  conse- 
quent inroad  of  leucocytes  and  their  incorporation  of  the  lecithin. 
If  the  mechanical  obstacle  to  the  escape  of  the  secretions  can  be 
removed,  the  secretions  find  an  oullel,  the  leucocytes  ceaKe  to  flock 
into  the  gland  and  the  inflammation  subsides.  This  class  of  cases 
is  the  one  benefited  by  massage,  hydrotherapy  and  electricity.  In 
the  preaence  of  chronic  prostatitis,  therefore,  it  is  of  the  utmost  mo- 
ment to  determine  whether  the  inflammation  is  of  infectious  origin 
or  is  the  reeult  of  mere  obstruction  to  the  outflow  of  the  secretion. 

28.  The  rawn  symptoms  of  chronic  prostatitis  are: 
sensations  of  weight  in  the  perinieimi  and  rectum  ;  peri- 
neal tenderness  felt  tiuring  the  sitting  posture ;  dull 
pains  in  the  perineal  and  anal  regions  increased  by 
active  exercise  and  sexual  contact;  pains  in  the  tmibo- 
saoral  regions  and  in  the  lower  extremities;  occasional 
painful  involuntary  seminal  emissions;  costiveness; 
freqtient  and  painful  urination  particularly  at  the  close 
of  the  act;  a  slight  muco-purulent  yellowish  urethral 
discharge;  and,  during  defecation,  a  free  urethral  dis- 
charge of  milky  prostatic  fluid  rendere<l  slightly  viscous 
by  the  admixture  of  the  secretion  of  the  bulbo-urethra! 
glands.    The  characteristic  odor  of  the  secretion  of  the 
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urethral  crypts  is  imparted  to  the  escaping  prostatic 
fluid  as  well  as  to  the  semen,  which,  by  themselves,  are 
otlorlcs^.  To  the  escajte  of  mucus  from  the  prostate 
and  urethra  the  name  prostatorrhoea  owes  its  origin, 
and  from  this  symptom  arose  the  erroneous  popular 
belief  that  the  glwry  milky  fluid  in  question  is  eemei 
This  frequent  discharge  of  prostatic  mucus  is  a  soi 
of  great  anxiety  to  some  patients,  who  imagine  them-' 
selves  affected  with  "seminal  incontinence"  and  impo- 
tency,  and  soon  become  the  easy  victims  of  deigning 
charlatans. 

29,  In  a  large  proportion  of  cases  of  clironic  prosta-- 
litis  the  mucous  membrane  of  the  sinus  is  in  a  granular 
state,  as  seen  through  the  urethroscope.  In  some  in- 
stances small  retention  cysts  <lue  to  the  occlusion  of 
ducts,  or  degeneration  cysts,  or  multiple  abscesses,  are 
slowly  developed  in  the  substance  of  the  prostate  and 
are  detectable  by  rectal  digital  exploration  and  by  sub- 
sequent puncture  with  a  small  trocar.  In  very  rare 
cases  the  greater  part  of  one  lobe  is  destroyed  during 
the  suppurative  process, 

30.  The  granular  condition  of  the  fdnus  referred  to  in 
the  preceding  note  has  been  verified  by  dissection  of  the 
organ  in  patients  dying  from  intercurrent  disease;  the 
granular  raucous  membrane  being  very  red  from  a 
highly  congestetl  state  extending  to  the  vesico-urethral 
orifice.  In  some  cases  the  prostate  was  soft  and  spongy, 
larger  than  normal,  and  cont^ned  degeneration  cysts, 
or  smaU  abscesses,  while  in  others  the  organ  was  hard, 
shriveled;  sometimes  containing  many  small  retention 
cysts,  and  the  utriculus  was  occaaonally  distended  with 
pus. 
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31.  When  the  prostatic  crypts  are  involved  in  the 
inflaniniatory  process  their  microscopic  sympexia  are  set  . 
free  by  the  exudate  and  are  then  metamorphosed  into 
calculi  which,  by  flie  accretion  of  concentric  layers  of 
calcium  phosphate,  attain  very  considerable  dimen- 
mons.  In  one  case  a  thousand  such  calculi,  each  of 
about  half  a  millimeter  in  mean  rUameter — except  three, 
,fme  of  which  weiglied  three  grammes  fifty  centigrammea 
i.lft&d  the  other  two  together  weighed  twenty  centi- 
grammea— were  removed,  through  a  perineal  incision, 
from  the  prostate  of  a  patient  twenty-six  years  of  age. 
In  another  case,  eighteen  prostatic  calculi  were  simi- 
,larly  extracted  from  a  man  fifty-four  years  old.  These 
^hteen  calcuU  averaged  seven  millimeters  in  aze ;  the 
largest  measuring  ten  by  fourteen  millinielers,  the  small- 
est three  miUimeters;  the  whole  weighing  nine  grammes. 
Both  patients  were  cured  by  the  operation.  The  second 
patient  was  seen  ten  years  after  the  operation  and  was 
well  in  health. 

32,  In  about  five  per  cent,  of  the  prostates  dissected 
the  writer  during  a  period  of  thirty  years,  .several 

calcareous  concretions  were  found  occluding  the 
louths  of  prostatic  ducts  or  lying  free  in  the  sinus,  and 
in  a  much  greater  percentage  of  these  prostates,  partic- 
ularly those  of  elderly  men,  the  calcareous  transforma- 
tion was  verified  by  the  inordinately  gritty  state  of  the 
organ's  substance.  Tt  is  when  they  are  disturbed  by 
exudate,  which  dilates  the  crypts,  that  the  sym- 
:xia  becomes  practically  foreign  borlies  which,  if  not 
speedily  expelled,  serve  as  nuclei  around  which  are 
formed  concentric  layers  of  calcium  phosphate.  Occur- 
,ring  in  early  or  in  middle  life  they  generally  increase  in 
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ry  rapidly,  whilst  in  advanced  life  they  do  not 
ly  attain  dimensions  which  render  them  visible 
laked  eye,  but  their  presence  in  great  abundance 
11  when  the  prostate  is  incised  and  its  gritty  con- 
iianifested.    This  gritty  condition  of  the  enlarged 
?  of  elderly  men  and  the  ectasia  of  the  crj-pts — 
>ticed  by  Dr.  Mercier  who,  notwithstanding  his 
ry,  denied  iiiRammatory  action  as  causative  of 
ic  ciilar^ment — seem  to  establish  the  fact  that 
italion  of  volume  of  this  organ  in  old  men  is 
ily    the    outcome    of    chronic   follicular    prosta- 
iicrease  of  the  muscular  element  occmring  very 

II   iliiuiiic  prostatiliK  due  to  urethral  stricture, 
\-  ;iiv  ihc  dui'ls  diiatod  liy  the  refluent  urine  but 

I 
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ectaaa  was  quite  as  great  as  in  the  second  case,  and  the 
prostatic  sac  contained  a  calculus  by  wliich  it  was 
nearly  filled. 

34.  The  diagnosis  of  chronic  prostatitis  must  be 
based  upon  close  analysis  of  its  symptoms,  anil  upon 
the  history  of  the  affection  and  of  the  affected.  The 
fiymptoms  can  be  rightly  interpreted  only  in  connec- 
tion with  the  urinary  examination  and  the  physical 
exploration. 

35.  The  urine  of  sufferers  from  chronic  proatatitis  is 
generally  more  or  less  cloudy  owing  to  the  presence  of 
pus  and  epithelium  from  the  sinus  prostaticus.  The 
many  shreds  and  scrolls  so  commonly  seen  in  this  urine 
are  shown,  on  microscopic  inspection,  to  consist  of  pus, 
epithelial  cells,  and  some  entangled  red  blood  corpuscles. 
Among  these  shreds  and  scrclls  are  seen  certain  long 
cylindric  bodies  which  appear  to  be  casts  of  the  smaller 
prostatic  ducts.  Great  quantities  of  octahcdra  of  cal- 
cium oxalate  are  frequently  found  in  the  urine  of  these 
patients,  while  at  times  lozenges  of  uric  acid,  and  at  other 
times  the  urates  greatly  abound.  Be^des  these  urinary 
salts,  many  minute  sympexia,  cast  away  from  the  pros- 
tatic crypts,  are  often  seen  in  this  urine,  particularly  in 
the  case  of  elderly  men. 

36.  A  convenient  way  of  obtaining  pus  direct  from 
the  prostatic  sinus,  for  microscopic  examination,  is  to 
introduce,  as  far  as  the  end  of  the  urethral  bulb,  a  hol- 
low, soft,  acorn  tipped  bougie,  at  the  base  of  whose 
acorn  of  eight  millimeters  diameter  are  three  or  four 
small  perforations,  and  to  sjTinge  in  about'  a  hundred 
grammes  of  warm  water  for  the  purpose  of  washing  away 
by  the  retrc^ade  ciuTent  any  pus  that  may  have  accu- 
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ll  in  the  spongy  urethra.    This  accomphshed,  the 

lb  carried  onward  into  the  prostatic  sinus  and 

Iwly  withtirawn.    The  pus  coating  the  base  of  the 

s  then  placed  upon  a  glass  slide  and  subjected  to 

■opic  examination  to  reveal  some  of  tlie  objects 

1  in  the  preceding  note  and  so  help  to  establish 

^osis, 

(hgital  rectal  exploration  it  is  ascertained  if 

[state  be  tender  or  insensible  to  the  touch,  hard  or 

Icreased  or  increased  in  size,  smooth  or  noiiular, 

■lar  whether  the  no(lules  be  firm  from  organized 

,  iloughy  from  purulent  accumulation,  tense  from 

■orniation,  or  of  stony  hardness  from  the  presence 

■I'll!.'  urethra  is  tlion  e?;p]ored  for  the  purpose  of 
mw'Z  nr  of  i-'sliiMishinp  ihi"  existence  of  stricture, 
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the  case  may  be  regarded  as  uncomplicatetl  chronic 
prostatitis. 

39.  The  treatment  of  chronic  prostatitis  is  varied  in 
accordance  with  its  different  phases,  complications,  and 
consequences.  Uncomplicated  chronic  prostatitis  at- 
tended w-ith  a  flow  of  from  a  few  drops  to  three  granmies 
of  pro.static  fluid  during  defecation,  so  common  among 
continent  men,  and  still  more  so  among  those  addicted 
to  masturbation,  requires  moral  as  well  as  local  and 
constitutional  treatment. 

40.  The  moral  treatment  is  one  of  the  most  difficult 
of  the  self  imposed  tasks  of  the  physician,  who  must 
employ  much  circumspection  before  he  can  pass  judg- 
ment upon  the  needs  of  particular  cases.  In  examining 
any  sufferer  he  may  exercise  the  greatest  firmness,  tem- 
pered, however,  with  patience,  forbearance,  and  kind- 
ness. Thus  he  enlists  the  patient's  confidence  and  en- 
deavors to  convince  him  that  his  ailment  is  curable, 
that  he  is  not  suffering  from  "seminal  incontinence," 
tliat  he  Ls  not  impott-nt,  and  that  he  can  not  be  cured 
unless  he  give  up  the  bad  habits  he  may  have  acquired, 
and  occupy  his  mind  with  the  consideration  of  subjects 
other  than  his  complaint.     When  the  patient  is  respon- 

^—p.ve  to  the  normal  treatment,  more  than  half  the  cure 

^■■Hy  be  regarded  as  accomplished. 

^H  41.  The  local   treatment  of    uncomplicated  chronic 

^^JTOStatitis  consists  in  irrigating  the  sinus  once  daily  with 
the  object  of  washing  away  the  pus  and  mucus  which 
have  accumulated  in  the  sinus  and  larger  prostatic  ducts. 
The  fluid  for  irrigation  is  a  two  per  cent,  watery  solution 
of  boric  acid ;  not  less  than  one  hunrired  grammes  of  the 
solution  being  used  for  each  irrigation.    These  iniga' 
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rdinarily  employed  as  preparatory  to  such 

Ictive  measures  as  may  be  required  in  any  case, 

I  certain  mild  cases  are  by  themselves  curative. 

1  of  the  propitatic  sinus  is  effected  through  a 

|atbeter  of  about  seven  millimeters  diameter  in- 

I  into  the  membranous  re^on  of  the  lu^thra; 

Ijected    fluid  distend  ng    the  sinus  as  it   passes 

1  and  dislodges  and  carries  into  the  bladder  the 

Iturulent  contents   of    the   prostatic   ducts    and 

1  The  hundred  grammes  of  solution  having  been 

1,  the  catheter  is  pushed  into  the  bladder  whose 

Its  are  allowed  to  ^cape  into  a  glass  vessel  to  be 

u'll  fnr  flociili  rif  pus  and  epithelium  and  so  make 

|iat  tin;  cloarising  process  is  accomplished;    other- 

inifiatidii  is  repeated. 

ei|ui'iU    irrigaliuns   are   very   effeelivp    in    the 
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cleansed,  may  be  irrigated,  every  third  day,  with  a 
silver-nitrate  solution  five  centigrammes  to  thirty 
grammes  of  sterile  distilled  water;  its  strength  being 
increased  at  subsequent  sittings  to  ten,  fifteen,  or  even 
twenty  centigrammes  to  the  thirty  grammes  of  water. 
Ninety  or  a  hundred  grammes  of  urine  left  in  the  blad- 
der will  insure  the  quick  decomposition  of  the  silver  salt 
designed  to  act  solely  on  the  prostate.  The  immediate 
effects  of  the  injection  are  severe  pains  in  the  prostatic 
region  and  frequent  and  irrepressible  uiTiiation  lasting 
one,  two,  or  even  three  hours  with  shght  accompanjdng 
haemorrhage.  Afterward,  the  muco-purulent  discharge 
is  increased,  but  soon  lessens  and  ceases  in -two  or  three 
days.  It  often  happens  that  after  the  effects  of  the  first 
injection  there  are  scarcely  any  signs  of  prostatitis,  but 
as  a  general  rule  several  injections  are  needed  to  effect 
a  cure. 

43.  Careless  catheterism,  .sexual  excitation,  debauch  in 
wine,  or  error  in  tiiet,  among  sufferers  from  chronic  pros- 
tatitis, is  known  to  provoke  a  profuse  creamy  urethral 
I  discharge  which  simulates  acute  virulent  urethritis  ami 
'  is  attended  with  inordinate  frequency  in  urination  and 
I  a  train  of  symptoms  apt  to  mislead  the  inexperienced. 
In  cases  of  this  sort,  heroic  treatment  would  be  more 
,  than  likely  to  greatly  worsen  the  ailment  and  lead  to 
I  serious  comphcations,  whilst  speedy  resolution  of  the 
I  Budden  inflammation  would  be  ensured  by  mild  meas- 
ures such  as  the  free  use  of  diluent  drinks  and  two  or 
\hree  days'  rest  after  which  the  local  treatment  could  be  ■ 
resumed  with  safety. 

k44.  In  the  treatment  of  comphcated  case.s  of  chroiuc       ^^| 
prostatitis,  success  is  attainable  only  when  due  attention       ^H 
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leu  at  the  same  time  to  tbe  complications.  If 
■c  cystitis  exists,  it  demands  special  treatment;  if 
Ihral  stricture  is  detcctei.1.  its  dilatation,  divulston, 
wiiion  is  required;  if  painful  hsmorrhoide  or  anal 
4  should  be  the  complication  or  cause,  they  arc 
Jjriately  treated.  When  prostatic  calculi  have 
By  fonne<l,  they  are  to  be  removeil  without  delay. 
1  cysts  or  purulent  foci  may  be  tapped  by  way  of 
Jctuni,  with  a  slender  trocar,  and  duly  disinfected. 
I  For  those  ca.ses  atfentletl  with  constant  dull  ])fdn 
I  perineal  region  anil  t*ndemess  of  the  prastate,  it 
ftper  to  resort  to  counter-irritants;  painting  the 
Vuni  with  strong  tincture  of  iodine,  first  on  one  si<le 
r,  llu'ii  nil  Ihe  opposite  side,  every  Iwo  iir 
|iLiy.-.  ofirii  jiii.-'wi'i^  tlif  purpose;  otherwi.'iL',  vesi- 
.■linii  iii;iy  III'  similarly  applied  fur  a  few 
liihrr  i':i-r  iivnirlinK  (he  srnilvim  nrnl  jmus, 


I    THE   prostate;     the    nature    and   effects   of   IT8 
ENLARGEMENT 

1,  Close  and  scrupulous  as  max  be  an  mquiry  into 
the  nature  anrl  effects  of  enlargement  of  the  prostate; 
precLse  as  may  be  the  interpretation  of  its  symptoms; 
and  essential  aa  is  a  right  selection  of  therapeutic  iiieana 
neetletl  in  the  management  of  a  particular  morbid  con- 
dition discovered;  it  is  of  much  scientific  interest,  and 
also  of  no  little  practical  importance  that  this  inquiry 
be  premised  by  the  most  careful  consideration  of  the 
evolution  of  the  present  knowledge  of  the  different 
causes  and  kinds  of  increase  in  bulk  of  this  organ. 

2.  The  great  suffering  entailed  by  obstructed  urina- 
tion though  graphically  recorded  by  many  observers  in 
remote  times  wa-s  not  rightly  interpreted  until  the  dis- 
section of  human  botiies  became  frequent  and  until 
Riblan,  early  in  the  seventeenth  century,  affirmed  that 
the  neck  of  the  bladder  could  be  stopped  up  by  tume- 
faction of  the  proslale.  This  declaration,  however,  was 
scarcely  heeded,  and  111  tie  was  done  to  acquire  a  more 
exact  insight  of  the  ailment  until  the  Iwginning  of  the 
nineteenth  century  when  began  the  first  real  advances 
toward  a  practical  knowleilge  of  the  nature,  effects,  and 
treatment  of  prostatic  enlai^ement.  Honorably  asso- 
ciated with  these  advances  are  the  names  of  Everard 
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Benjamin   Brodie,   Jean  Civiale,  and  Auguste 

Ber.    Thfcse  eminent  men  were  the  true  pioni?ers  in 

i  of  investigation,  and  the  present  generation  is 

;  the  benefits  of  their  arduous  labors. 

Tie  writere  whose  names  appear  in  the  preceding 

ariled  prostatic  tumefaction  as  a  disease  of  old 

styled  it  chronic  senile  enlargement  of  the  pros- 

Ifter  stating  the  general  and  special  indications  of 

listence,  and  calling  attention  to  its  slow  develop- 

The  language  used  by  some  of  them  in  expressing 

I  views  is  well  worth  quoting.    Brodie's  words  were 

"when  the  hair  becomes  gray  and  scanty,  when 

s  of  earthy  matter  begin  to  be  deposited  in  the 

uf  tin;  artcrie-s,  an<t  when  a  white  zone  is  formed 

ni;irf:;in  iif  the  ciinica^at  this  [x^riod  the  prostate 

ally,    1   may  say  invariably,    becomes  in- 
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to  show  evidences  of  want  of  nutrition  and  become 
atrophied,  or  waste  by  interstitial  absorption,  the  pros- 
tate .  -  .  very  frequently  undergoes  a  remarkable 
increase  in  size.  This  change  ...  is  so  common 
after  the  age  of  fifty,  that  an  enlai^ed  prostate  may  be 
ahnost  regarded  as  one  of  the  necessary  contingencies  of 
old  age." 

4.  These  views,  so  well  expressed  by  men  of  such 
great  ability,  have  since  been  modified,  in  several 
particulars,  through  further  experience  and  observation 
enlightened  by  modern  patho-anatomy.  It  is  now  ac- 
knowledged that  "chronic  senile  enlargement"  of  the 
prostate  is  by  far  the  most  common  affection  of  this 
organ,  but  that  the  disease  necessarily  occurs  in  every 
man  aft«r  the  age  of  fifty  is  clearly  not  the  case,  and 
there  is  an  abundance  of  evidence  from  daily  observa- 
tions and  from  the  testimony  of  some  of  the  most  com- 
petent authorities.  It  may  therefore  be  safely  averred 
that  not  more  than  one  out  of  three  men  of  upward  of 
fifty  years  old  is  affected  with  enlargement  of  the  pros- 
tate. 

5.  The  term  enlargement  is  here  used  instead  of 
hypertrophy  with  its  strict  meaning  of  over  nourishment 
and  its  arbitrary  signification  of  increase  in  size  of  par- 
ticular organs  as  distinguished  from  hyperplasia  which 
occiu^  in  the  prostate  as  well  as  in  other  parts  of  the 
body.  Although  increase  in  size  of  tJie  prostatic  acini 
occurs,  hypertrophy  can  not,  with  accuracy,  be  em- 
ployed to  designate  enlargement  of  the  acini  or  of  the 
organ  because  the  morbid  states  which  cause  increase  of 
its  volume  are  many,  and  in  none  of  them  is  the  organ 
over  nourished.    The  contrary  seems  to  be  the  case  for, 
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ious-blo(Ki  stasia  which  exists  in  (liseased  condi- 
"  the  prostate  surely  points  to  untier  rather  than 
-   noiirishinerit.     Surely,   increase  in   volume  of 

\k  truly  designated  as  hypertrophy. 
lysical  exploration  during  Ufe  and  dissection  after 

lave  long  since  demonstrated  that  prostatic  en- 
■iit  is  neither  a  single  morbid  entity  nor  a  single 

I-  emity.    The  chief  morbid  states  that  cause  in- 
111  bulk  of  the  prostate  are  described  in  the  fol- 

notfts. 

nite  infiaraniatory  action  gives  rise  to  a  prostatic 

nicnl  which  tiisappears  when  resolution  is  com- 

II-  wWu-U  |"-i-;|<t-i  lontfor.  as  in  the  case  of  diffuse 
iiinii   ni-  i>\'  :ih<i-i-!s  fiirniation.     In  some  cases, 
■in-indds  rinl-  ii[  Mil'  fjradual  shrivelliiig  of  the 
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swollen  prostate  soon  decreases  in  volume  or  even 
shrivels.  Permanent  when,  tlilatation  of  the  acini  oc- 
curs, t<^ether  with  some  increase  of  the  muscle  tissue; 
the  calcified  sympexia  remaining  almost  microscopic  in 
size.  Such  prostates  generally  become  very  large,  are 
comparatively  soft,  and  occur  with  much  greater  fre- 
quency than  the  other  kincis.  Dilatation  of  the  sinus 
sometimes  greatly  increases  the  size  of  the  organ* 

9.  Retention  cysts,  due  to  <lilatation  of  acini  from 
obliteration  of  excretory  ducts,  sometimes  attain  such 
dimensions  as  to  increase  very  materially  the  bulk  of 
the  prostate  or  even  to  imp>ede  urination.  A  prostate 
of  nonnal  size,  dissected  by  the  writer,  exhibited  a  super- 
ficial retention  cyst  one  centimeter  in  diameter  at  the 
night  of  and  nearly  closing  the  urethro-vesical  orifice. 
Degeneration  cysts  are  also  sometimes  found  in  this 
organ,  large  enough  to  cause  urinary  retention.  Hyda- 
tid cysts  are  of  extremely  rare  occurrence  in  the  sub- 
stance of  the  prostate;  they  are  occasionally  found  in  ita 
immediate  neighborhood  and.  by  mechanical  pressure 
interfere  with  urination. 

10.  Tuberculosis  attacking  either  the  bladder  or  the 
iirethra  eventually  infect  the  prastato.  whose  volume  is 
thereby  sufficiently  increased  to  affect  urination.  This 
"very  rare  affection  of  the  prostate  has  always  been  sec- 
ondary, so  far  as  observed  by  the  writer. 

11.  True  adenomata,  those  new  growths  of  glandular 
substance  with  imperfectly  elaborated  sterile  structure, 
are  comparatively  rare  and  are  transformable  into  carci- 
nomata  and  sometimes  into  adeno-sarcomata  which  soon 
cause  great  increase  in  the  si^e  of  the  prostate  and 

rious  impediment  to  the  urinary  flow. 
*  See  nole  33  Qironic  Proslalitis  page  258. 
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12.  Of  primary  carcinoniata  of  the  prostate,  the  writer 
has  met  with  only  three  cases  which  had  caused  ob- 
struction to  the  passage  of  the  uriiie.  In  two  of  these 
cases,  the  diagnosis  was  made  some  time  before  the 
death  of  the  patients,  and  the  third  was  discovered  on 
dissection  of  the  parts.  He  has  failed  to  find  any  addi- 
tional examples  of  primary  prostatic  cancer  among  the 
many  hundreds  of  tliseaseil  prostates  wliich  he  has  ex- 
amined during  a  period  of  thirty  years. 

13.  Recent  investigation  has  led  a  competent  observer 
to  conclusions  the  very  opposite  .of  those  expressed,  in 
note  12,  anent  the  rarity  of  prostatic  cancer.  Dr.  H.  H. 
Young,  in  a  paper  on  "The  Early  Dif^nosis  ami  Radi- 
cal Cure  of  Carcinoma  of  the  Prostate,"  *  declared  that 
cancer  of  this  organ  is  of  frequent  occurrence  and  that 
he  had  witnessed  fifty  cases,  in  six  of  wliich  he  per- 
formed complete  prostatectomy  with  exciaon  of  the 
antero-inferior  part  of  the  bladder  cut  a  little  in  front 
of  the  ureteric  orifices,  and  the  removal  at  the  same  time 
of  the  fore-parts  of  the  seminal  vesicles  and  lower  ends 
of  the  spermatic  canals.  Three  of  the  six  patients  sub- 
jected to  so  complete  prostatectomy  died,  and  three 
recovered.  One  of  the  first  three  fUed  soon  after  the 
operation,  another  two  months,  and  the  last  one  year 
later  from  an  operation  for  vesical  calculi,  but  the  can- 
cerous disease  had  alreafly  recurred.  Of  the  next  three 
cases,  one  was  well  ten  months,  one  eight  months,  and 
one  a  month  after  the  operation, 

14.  If  malignant  growths  of  the  prostate  are  so 
frequent  as  believed  by  Dr.  Young,  the  conclusions, 
stated  in  note  11,  relating  to  the  infrequency  of  adenoma 

*  Journal  a(  Americ&D  Medical  Association,  March  10, 1906. 
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Itf  this  organ,  must  be  wrong  and  prostatic  adenoma 
ittierefore  a  more  common  morbid  product  transformable 
into  carcinoma  or  sarcoma  * 
15.  Fibrous  tumors  too  are  of  equally  rare  occur- 
rence and  are  transformable  into  sarcomata,  however, 
primary  sarcomata  do  sometimes  occur  in  the  prostate 
to  cause  its  great  enlargement.  But  this  may  arise  even 
in  early  life,  as  exempUHed  by  a  case  reported  by  Hodg- 
kins  in  the  fourteenth  volume  of  The  Lancet,  1843.  The 
patient  was  a  lad,  seven  years  of  age,  who  began  to  suffer 
from  dysury,  and  then  urinary  retention,  about  three 
months  before  his  death.  The  necropsy  revealed  an 
enormous  prostatic  tumor  whose  "length  was  seven 
inches,  and  whose  breadth  was  four  and  a  half  or  five 
inches.  It  weighed  between  three  and  four  pounds." 
The  rest  of  the  description  of  the  parts,  and  the  history 
of  the  progress  of  the  case,  leave  no  doubt  as  to  the  sar- 
comatous nature  of  the  tumor. 

16.  Diffuse  increase  of  the  prostatic  fibrous  frame- 
work is  also  very  rare,  and  like  the  isolated  fibrous  tu- 
mors, is  liable  to  sarcomatous  metamorphosis.  Although 
this  diffu.se  increase  of  fibroas  tissue  may  cause  but  little 
augmentation  in  the  bulk  of  the  organ,  it  obstructs  uri- 
nation as  much  as  do  very  large  prostates,  owing  to  its 
hardness  and  to  the  vesco-urethral  bars  which  it  almost 
invariably  forms. 

17,  Circumscribed  myomata  occafdonally  occur  In  the 
prostate  as  they  do  in  other  parts  of  the  body,  and  often 

*At  St.  M&ry's  Hospital.  Roche«ier,  Minnesota,  from  Jtiawry 
I,  1905,  lo  AiigUBl  20,  1906,  were  jierfomied  one  hundred  and 
twenty-three  prostaiectomirs.  of  which  tweniy-two  caaea  were  of 
CBirinoma,  and  (no  cases  were  of  luherculosis.  This  infonnatkni 
was  obtained  through  the  kindness  of  the  Pathologist  of  St.  Blaiy's 
Hospital. 
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ibstruct  urmation.    In  some  of  the  specimene 
i,  acini  and  ducte  were  found  in  these  niyo- 

ough  the  prostate  is  often  much  enlarged  with- 
lucing  serious  effects,  it  is  clear  that  its  en- 
t   cannot  be  regarded  reasonably  as  a  single 
entity.     This  is  shown  in  the  following  state- 
the  main  \'arieties  of  form. 
,(■  enlargement  may  be  limited  to  one  lobe  of 
tale,  or  may  involve  the  two  lobes.    Enlarge- 
the  lobes  may  be  unequal,  one  being  very  much 
an  the  olhcr.     One  nr  both  Inbes  may  project 
lil:<il<irr.     Ono   nr   l»ntli   Icjlies   may   encroach 
1  iiciirly  clnsf  ilie  prostatic  region  of  the  uretlira 
li-v   it-:   cDursc   irregular   or  even   spiral.     The 
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general  erJargemejit,  sometimes  spring  into  the  bladder 
from  the  posterior  third  of  the  lower  isthmus. 

20.  Here,  then,  are  greatly  differing  morbid  states 
which  cause  enlargement  of  the  praitate  with  many 
varieties  of  form.  Does  it  not  seem  plain,  in  considera- 
tion of  such  diversity  of  mni-bid  states  and  freaks  of 
form — this  last  demanding  the  careful  selection  of  the 
evacuating  catheter  best  suited  to  a  particular  form — 
that  no  exclusive  method  of  treatment  of  these  condi- 
tions can  consistently  be  adopted,  and  that  the  proper 
management  of  any  case  must  be  premised  by  a  diligent 
inquiry  into  the  nature  of  the  particular  morbid  state 
and  the  form  and  extent  of  the  enlargement? 

21.  Chronic  progressive  enlargement,  being  the  most 
frequent  of  the  diseases  of  tlie  prostate  in  eldei'ly  men, 
is  entitled  to  the  largest  share  of  attention  in  these  notes. 
Very  often  physicians  are  consulted  by  younger  bretlu-en 
in  behalf  of  patients,  under  the  age  of  forty,  supposed  to 
bp  suffering  from  chronic  enlargement  of  the  prostate, 
but  who,  in  reality,  are  harassed  by  dysuria  due  to 
tran^tory  prostatic  swelling  or  to  spasraoclic  contracture 
of  the  vesical  neck,  either  being  a  common  sequel  of 
urethritis  or  of  persistent  hyperlithuria.  This  miscon- 
ception of  the  nature  of  chronic  prostatic  enlargement 
atill  exists  in  the  minds  of  some  physicians  notwith- 
standing the  fret^juent  reiteration,  for  many  years  past, 
that  this  affection  tioes  not  generally  occur  until  the 
sufferer  has  attaine<l  two  score  and  ten  years  of  age. 
The  inexperienced  are  constantly  mistaking  inflamma- 
tory swelling  for  the  slow,  steady  increase  in  bulk  of 
this  prostatic  boily,  which  so  seldom  Ijegins  before  the 
age  of  fifty.    It  therefore  seems  justifiable  to  dwell  upon 
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the  oft  repeated  statements  that  chronic  progressive 
enlargement  of  the  prostate  is  a  disease  of  elderly  men; 
that  not  more  than  thirty-five  per  centum  of  men  be- 
tween the  ages  of  fifty  and  seventy  years  are  affectetl 
with  this  chronic  enlargement;  that  the  ailment  does  not 
ordinarily  manifest  itself  before  the  age  of  fifty-five; 
that  it  very  rarely  begins  after  the  age  of  seventy;  and 
that  out  of  the  thirty-five  per  centum  of  cases,  not  more 
than  one  in  every  five  or  six  eiifTers  seriously  from  dis- 
ordered urination, 

22.  This  chronic  enlargement  was  ori^nally  regarded 
as  a  sequel  of  inflammatory  action,  but  the  phl^masic 
theory,  rejected  towanl  the  middle  of  the  nineteenth 
century,  was  after  aU  correct  and  is  well  worthy  of  re- 
vival, for,  in  the  present  lights  of  science,  it  has  a  sound 
basis,  and  has  alrearly  been  adopted  by  several  careful 
observers. 

23.  In  a  paper  on  prostatic  enlargement  published  in 
the  year  1896,  the  writer  thu.s  expresses  his  own  convic- 
tions in  regard  to  the  phlegmasic  theory,  as  follows:  "A 
re-examination  of  the  question  with  the  aid  of  modem 
methods  of  study,  has  led  to  the  belief  that  phlegmasic 
action — often  excited  by  hyperlithuria  wliich  is  so  com- 
mon between  the  ages  of  forty  and  sixty — is  a  potent 
factor  in  the  causation  of  tliis  chronic  enlargement.* 
Post-mortem  evidences  point  to  a  low  grade  of  inflam- 
mation in  the  prostatic  parenchyma,  and  microscopic 
inspection  of  the  soft  prostate  of  the  elderly  men  shows 
that  its  structure  is  not  identical  with  what  is  known  as 
a  new-growth,  but  that  the  increase  of  bulk  is  due  to 

*  Any  sort  of  urethritiH  is  liitble  to  afTect  the  proatAtic  paren- 
chyma and  so  be  the  cause  ot  proatalic  enla^ment. 
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dilatation  of  the  acini,  with  augmentation  of  the  muscle 
tissue  bands.  Such  increase  of  muscle  tissue  seems  to 
be  an  effect  of  \-ioIent  and  frequent  contractions  of  the 
bladder  and  prostate  in  their  efforts  to  expel  retained 
urine.  Therefore,  this  increase  of  muscle  tissue  is  sec- 
ondary to  the  diseased  state  of  the  acini  involved  in 
the  passive  phlegma^a  that  yields  an  exudate  sufficient 
to  distend  them  and  float  the  sympexia  which  are  soon 
incrusted  with  concentric  layers  of  calcium  phosphate 
and  thus  become  irritant  bodies  serving  to  aggravate 
the  existing  condition.  Many  of  these  calcified  sym- 
pexia are  dischargetl  through  dilated  ducts  and  are 
found  in  the  urine,  but  others  remain  in  the  acini  or 
are  impacted  in  ducts,  and  the  consequence  is  accumu- 
lation of  secretion,  further  dilatation  of  the  acini,  and 
general  or  local  increase  of  the  prostate.  .  ,  .  Analy- 
m  of  the  record  of  every  new  case  affords  some  evidence 
of  the  phlegraasic  origin  and  slow  development  of  chronic 
enlargement  of  the  prostate.  Mercier  recognised  the 
dilatation  of  the  acini  and  the  calcification  of  the  sym- 
pexia, but  was  one  of  those  who  rejected  the  notion  of 
the  phlcgmasic  origin  of  chronic  enlargement  of  the 
organ;  and  yet  he  believed  this  enlargement  to  be  due 
in  great  part  to  passive  congestion.  This  admission  is 
surely  favorable  to  the  phleginasic  theory.  Some  mod- 
em writers  regard  chronic  prostatic  enlargement  as 
adenoma,  but  this  view  is  certainly  not  in  accord  with 
the  present  definition  of  an  adenoma  which  is  a  new 
growth  of  adenoid  substance  with  imperfectly  elaborate<l 
sterile  structure.  Adenomata,  as  well  as  the  other  new- 
growths,  are  found  in  the  prostate,  but  their  occurrence 
ia  very  rare.    In  the  great  majority  of  cases  of  chronic 


enlargement  of  the  prostate  there  is  not  the  least  ap- 
[jearaiice  of  new  growth  of  glandular  substance.  The 
acini  are  not  increased  in  number,  but  are  greatly  di- 
lated, some  of  them  from  five  to  twenty  times  their 
normal  size,  and,  ordinarily,  the  muscle  tissue  is  only 
slightly  increased.  Besides,  there  are,  in  and  around 
these  prostates,  unmistakable  signs  of  secondary  phleg- 
masic  action.  The  peri-prostatic  veins  are  gorged  with 
blood,  and  in  some  cases  are  occluded  by  phleboliths. 
Although  the  surrounding  tissues  are  indurated,  the 
substance  of  the  prostate  is  soft  and  spongy." 

24.  Chronic  inflammation  of  the  seminal  vesicles  and 
spermatic  canals  appears  to  be  frequently  a.ssociated 
with  chronic  inflammation  and  progressive  enlargement 
of  the  prostate.  In  seventy-five  per  centum  of  the  chron- 
iciy  enlarged  prostates  of  elderly  men  dissected  by  the 
writer,  there  were  marks  of  inflammatory  action  between 
the  base  of  the  bladder  and  the  rectum,  such  as  indura- 
tion of  the  ambient  connective  tissue,  particularly  that 
which  surrounds  the  seminal  vesicles;  and  these  vesicles 
were  hardened  and  shrivelleti,  and  in  some  cases  their 
fluid  was  purulent.  The  absence  of  spermatozooids 
and  the  pre'sence  of  many  enlarged  syrapexia  were  con- 
spicuous in  the  mucus  of  the  vesicles.  The  spermatic 
canals  were  abnormally  hard  and  sometimes  occluded. 
In  a  few  cases  there  were  cystlike  dilatations  of  the 
vesicles  due  to  occlusion  of  their  excretory  ducts. 

25.  Amongst  the  tlissected  prostates  of  men  between 
the  ages  of  fifty  and  fifty-five,  many  of  the  specimens 
exemplified  the  beginning  of  enlargement  of  the  lower 
isthmus  and  of  the  lobes.  In  a  few  instances,  projecting 
from  the  surface  of  this  isthmus,  were  seen  small  foci 


of  dilatcfi  acini,  appearing  as  little  tumors  from 
three  millimeters  in  size.  The  increase  of  such  growths 
is  so  slow  that  the  organ  does  not  become  very  bulky 
until  the  sufferer  is  far  advanced  in  years.  In  certain 
cases,  the  muscle  tissue  is  in  excess  whilst  in  the  vast 
majority  it  is  the  dilatation  of  the  acini  which  pre- 
dominates; the  gritty  calcified  sympexia  being  dis- 
cernible when  the  prostate  is  incised  with  a  sharp 
knife. 

26.  To  illustrate  the  inflammatory  origin  and  slow 
development  of  chronic  enlargement  of  the  prostate, 
the  following  examples  are  given  out  of  many  carefully 
studied  cases. 

27.  A  patient,  fifty-five  years  old,  who  had  .luffered 
from  persistent  hyperlithuria  for  more  than  five  years 
before  his  first  symptoms  of  chronic  prostatitis,  noticed, 
at  the  age  of  fifty-two,  a  slight  muco-pundent  urethral 
flow,  chiefly  during  defecation,  together  with  uneasy 
sensations  in  the  perinieum  and  rectum,  but  did  not 
apply  for  treatment  until  a  year  thereafter,  when  he  had 
begun  to  be  annoyed  by  unduly  frequent  urination  for 
which  he  consulted  the  writer,  He  was  then  fifty-three 
years  of  age,  had  no  appreciable  prostatic  enlargement 
and  was  well  able  to  empty  his  bladder.  In  the  course 
of  a  year  he  was  again  examined,  through  the  rectum, 
and  the  volume  of  the  prostate  seemed  slightly  increased, 
but  there  was  no  residual  urine  in  the  bladder.  Six 
months  after  this,  he  had  an  attack  of  cystitis  during 
which  the  urine  was  purulent  and  fetid,  but  became 
clear  after  six  weeks  treatment,  when  his  physii 
tleclareil  him  well.  Nevertheless,  the  frequency  of 
urination  by  day  increased,  and  he  was  obliged  to  urinate 
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twice  each  night.  He  was  then  referred  back  to  the 
writer,  complaining  of  pain  in  the  hypogastric  and 
perineal  regions  and  of  frequent  deaire  to  urinate  day 
and  night.  His  mode  of  urination,  in  presence  of  the 
writer,  was  characteristic  of  urethro-vesical  obstruction. 
At  the  first  attempt  he  could  pass  but  thirty  grammes  of 
urine;  after  moving  about  for  two  or  three  minutes, 
he  tlischarged  one  hundred  and  twenty  grammes,  and 
a  few  minutes  later,  sixty  grammes;  in  all,  two  hundred 
and  ten  grammes.  A  cur\'ed  ailk-web  catheter  was  then 
easily  introduced,  and  one  hundred  and  twenty  grammes 
of  clear  urine  drawn  off.  Digital  rectal  exploration  re- 
vealed an  undue  rotuntUty  of  the  prostate  and  an 
increase  in  volume  estimated  to  be  about  one-third  in 
excess  of  the  normal  average.  By  the  aid  of  Mercier's 
short-bcaketi,  rectangular  staff,  a  moderate  increase  of 
the  posterior  third  of  the  inferior  prostatic  isthmu.s 
together  with  a  corresponding  depth  of  the  lower  vesical  - 
fundus,  wa.s  detected,  and  this  accounted  for  the  residual 
Urine.  The  hatching  of  the  prostatic  enlargement,  in 
tliis  case,  seems  to  have  lasted  at  lea.'^t  six  years. 

28.  Only  two  more  instances  need  be  cited  out  of  many 
examples  of  tlie  very  slow  development  of  the  disease. 
In  the  case  of  a  man  aged  seventy-seven  years,  prostatic 
enlargement  had  existed  ten  years  before  complete  re- 
tention of  urine  occurred  and  subsettuent  regular  evacu- 
ative  catheterism  became  necessary.  In  that  time,  the 
prostate  had  not  more  than  doubled  in  size.  Fourteen 
years  had  elapsed,  in  the  other  case,  from  the  beginning 
of  enlargement  of  the  oi^an,  before  the  use  of  the  cathe- 
ter became  imi>erative.  The  patient  was  then  eighty 
years  of  age,  and,  after  these  fourteen  years,  the  prostate 
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had  more  than  quadrupled  in  size  before  it  caused  any 
serious  obstnictioo  to  urination. 

29.  The  diseased  prostate  sometimes  attains  very 
much  greater  dimensions  than  in  the  cases  mentioned 
in  the.  foregoing  not«.  Amongst  the  last  specimens 
dissected  by  the  writer,  one,  taken  from  the  body  of  a 
man  who  was  sixty-seven  years  old  at  the  time  of  his 
death,  measured  six  centimeters  and  a  half  in  thickness, 
six  centimeters  from  base  to  apex,  and  nine  centimeters 
from  side  to  side.  In  addition,  the  posterior  third  of 
the  lower  isthmus,  four  centimeters  broad,  projected 
three  centimeters  and  one-fifth  into  the  b!fld(]er,  bulged 
toward  the  rectum,  and  pashed  aside  the  spermatic 
canals  and  seminal  vesicles  which  were  shrivelled  and 
hardened.  The  length  of  the  prostatic  urethra  was  six 
centimeters.  The  vesical  wall  at  the  lower  fundus  was 
much  indurated  and  irregiilai"!y  thickened  from  one  and 
a  half  to  two  centimeters.  The  bladder,  whose  capacity 
did  not  exceed  one  hundred  and  twenty  cubic  centimeters 
contained  a  small  phosphatic  calculus.  The  caliber  of 
the  ureters  was  more  than  doubled  and  there  was,  on 
both  sides,  pyelo-nephritis;  the  kidneys  lieing  more 
than  twice  their  natural  size.  Notwithstamling  this 
great  increase  of  the  prostate,  the  introduction  of  in- 
struments was  exceptionally  facile,  and  the  fact  was 
accountetl  for  after  dissection,  when  the  two  lobes  were 
found  to  be  equally  enlarged  and  the  prostatic  urethra 
very  little  curved  owing  to  the  inordinate  thickness  of 
the  superior  isthmus;  the  whole  of  the  inferior  isthmus 
being  also  very  mucli  enlarged.  In  a  specimen  prepared 
many  years  ago,  the  posterior  third  of  the  lower  isthmus 
made  up  about  one-third  of  the  bulk  of  the  diseased  organ 
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J  form  of  a  round  mass,  five  centimeters  in  mean 

Iter,  which  nearly  filled  the  lower  vesical  fundus, 

\  other  examples  of  extreme  enlargement  of  this 

I  are  on  record,  but  only  a  few  of  them  need  now 

]  mentioned.     In  his   work   on   "Diseases  of   the 

'  Sir  Henry  Thompson  figm-es  and  describes 

l>tat«  "nearly  the  size  of  a  cocoanut,  and  weighed 

!n  ounces,"    The  patient  had  "expelled  his 

■  very  frequently  and  with  difficulty,  but  emptied 

polder  completely."     This  is  a  valuable  illustration 

!  fact  that  general  enlargement  of  the  prostate, 

[reat  protrusion  of  the  so-called  third  lobe,  does  not 

^  nholi.eh  urination.     Ford  i.s  cited  by  Meroier  as 

|iul>lisliod,  in  tlw  yv&v  1802,  the  account  of  a 

i  ]ini.-j(iiti'  which  weighed  "nine  ounces."     Bar- 

<  is  s;iid  lu  havo  .-^cn  a  prostate  C(]ual  in  size  to 
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entirely  closet!  the  veaco-urethral  orifice;    the  rest  of 
the  prostate  being  not  more  than  two-thirds  the  average 


31.  Of  the  diagnosis  of  prostatic  enlargement,  the 
exact  statement  is  of  much  importance,  not  only  to  the 
practising  physician  but  to  the  vital  statistician.  Too 
frequently  only  a  comUtion  common  to  enlargement  of 
the  prostate,  urethral  stricture,  and  stone  in  the  blad- 
der, appears  in  tables  of  diseases,  without  explanation, 
as  "retention  of  urine,  chronic  cystitis,"  etc.  .  .  . 
The  writer,  in  endeavoring  to  obtain  information  about 
the  relative  frequency  of  the  urjnary  diseases  of  males, 
examined  the  annual  reports  of  many  institutions  for 
the  care  of  disabled  elderly  men  and  found  it  always  very 
difficult,  and  sometimes  impossible,  to  determine  the 
precise  character  of  the  diseases  catalogued  in  these 
reports  whose  great  value  woultl  be  so  much  enhanced 
if  the  compilers  were  permitted  to  place,  in  brackets  and 
in  italics,  the  name  of  the  primary  disease,  as  for  in- 
stance: Retention  of  urine  [from  uTdhral  stnciure,  or 
from  prostatic  enlargement],  as  the  case  might  be;  chronic 
cystitis  [from  urethral  stricture,  -prostatic  enlargement, 
or  vemcal  stone],  etc.  .  .  .  Such  additions  would 
lighten  the  labors  of,  and  be  gratefully  appreciated 
by,  medical  investigators  and  statisticians,  and  add 
much  to  the  precision  arnrl  value  of  their  researches. 

32.  To  ascertain  the  existence  of  prostatic  enlarge- 
ment is  often  easy,  but  to  i<lentify  any  particular  kind 
of  enlargement  requires  a  fair  knowledge  and  the  exer- 
cise of  a  clear  discernment  of  the  several  morbid  states 
and  of  the  varieties  of  form  to  which  tliis  organ  is  subject 
Hurried,  BuperficiaJ  examination  is  almost  certain  to  lead 
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to  an  erroneous  diagnosis  and  this  to  improper  treat- 
ment. A  case  in  point  was  that  of  an  elderly  man, 
affected  with  prostatic  enlargement,  whose  phyacian 
had  seemed  to  take  into  account  only  the  fact  of  the 
enlargement,  and  therefore,  suggested  what  he  con- 
ceived would  be  a  radical  operation.  The  patient  then 
consulted  another  physician  who,  after  a  very  careful 
study  of  the  case,  advised  against  any  operative  inter- 
ference, for  the  time  being,  other  than  evacuative 
catheterism  and  daily  vesical  irrigation;  his  di^nosis 
being  sarcoma  of  the  prostate  with  a  secondary  nodule 
in  the  hypogastric  region  of  the  abdominal  wall.  The 
prostate  then  increased  in  aze  so  rapidly  that  supra- 
pubic cystotomy  for  drainage  became  necessary,  and 
affordeil  great  relief  to  the  doomed  sufferer. 

33.  Prostatic  enlargement  is  seldom  recognised  during 
the  early  stages  of  its  development,  chiefly  because  the 
sufferers  very  rarely  seek  medical  advice  until  the  disease 
has  advanced  sufficiently  to  impede  urination.  Great 
enlargement  of  this  organ  has  oft«n  been  discovered  in- 
cidentally in  patients  the  course  of  whose  urine  had  never 
been  disturbed.  In  like  cases  the  enlargement  is  gener- 
ally uniform,  without  "third  lobe."  However,  it  should 
be  borne  in  mind  that  these  prostates  are  hable  to  such 
acute  swelling  from  exposure  or  from  debauch  on  the 
part  of  the  patients,  as  to  cause  retention  of  urine  and 
cystitis  necessitating  frequent  evacuative  catheterism, 
and  that  this  swelling  oft«n  lasts  many  weeks  or  months; 
finally  subsiding  so  that  the  sufferers  are  again  able  to 
urinate  in  a  good  stream  and  empty  their  bladders. 
Another  fact,  worth  remembering  in  connection  with 
diagnosis,  is  that  very  large  prostates  that  had  not 
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caused  the  least  inconvenience  and  the  existence  of 
which  had  never  l)een  suspected,  have  been  found  in 
the  bodies  of  okl  men  ilead  of  acute  disease  of  some 
distant  organ. 

34.  A  correct  diagnosis  is  reached  through  the  analy- 
(  of  certain  symptoms  peculiar  to  prostatic  obstruction 

;«id  also  of  course  through  physical  exploration  by  way 
of  the  rectum  and  of  the  urethra. 

35.  When  urination  is  very  frequent  and  nmch  dis- 
turbed, day  and  night,  in  an  elderly  man  free  fi'oni  ure- 
thral stricture  or  ve.sical  stone  or  tumor,  the  existence  of 
multiform  prostatic  enlargement  may  l>e  predicateil. 
It  has  already  been  said  that  the  hatching  of  chronic 
(Senile  prostatic  enlargement  is  a  very  slow  process; 
•everal  years  generally  elapsing  before  any  symptom 
of  impediment  to  the  exit  of  urine  is  perceived.  The 
patient  then  becomes  conscious  that  there  in  somethine; 
wrong  with  his  urinary  apparatus,  on  account  of  fre- 
quent desire  to  urinate  and  later,  of  diflicidt  and  some- 
times painful  urination.  But  these  symptoms,  being 
common  to  several  other  urinary  affections,  are  likely 
to  lead  him  astray  as  to  the  nature  and  consequently 
as  to  the  management  of  his  complaint.  Frequent  and 
difficult  urination  by  day  and  by  night,  a  sensation  of 
fulneas  and  weight  in  the  perinseum  and  rectum,  lum- 
bago, and  fwiatica,  are  valuable  symptoms  only  when 
rightly  interpreted.  Frequent  urination  points  to  stag^ 
nation  of  urine  and  consequent  cystitis.  Difficult  uri- 
nation is  evidence  of  obstruction,  but  the  obstruction 
may  be  due  to  a  urethral  stricture  or  to  the  impaction 
of  a  calculus  in  the  urethra.  However,  in  the  case  of 
an  elderly  man,  free  from  urethral  or  calculous  disease, 
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id  frequent  urination  forbodcs  prostatic  ob- 
During  the  conduct  of  all  cases  of  prostate 
lemical  and  microscopical  examinations  of 
so  helpful  in  iliagnasis,  prognosis,  and  thera- 
d  to  be  made  frotii  time  to  time. 
mo<Ie  of  urination  intficative  of  prostatic  ob-        1 
s  worthy  of  special  notice.     The  patient,  in         ' 
ig  to  reheve  his  more  or  less  distentled  bladder, 
ling  forward  with  his  legs  spread  and  bracing 
th  one  hanf!  against  a  resisting  object.     After 
y,  the  urine  is-iue'  forth  in  a  small,  feeble, 
■eam  which  soon  stops,  to  be  followed  by  the 
if  twenty  or  thirty  drops  that  are  succeeded 
Jl  alream;  and  this  sort  of  urination  continu&s 
le  couise  of  two  or  three  minutes,  from  thirty 
animcs  may  thus  be  expelled.     This  process 
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should  be  continued,  entirely  by  the  urethral  route, 
with  the  aid  of  Mercier'a  short  beaked  rectangular  me- 
tallic staff  which  by  its  reversal  reveals  the  existence  of  a 
urethro-vesical  bar  or  of  a  more  or  less  extensive  devel- 
opment of  the  lower  isthmus,  the  thickness  of  which  may 
be  ascertained  by  the  cysto-pylometer.  But  examina- 
tion of  intra-vesical  projections  of  the  enlarged  prostate 
can  be  made  with  absolute  precision  only  by  the  aid  of 
the  cystoscope  with  which  also  are  ileteclable  inter- 
current phosphatic  concretions,  ulcerations,  fleshy  col- 
umns, sacculation,  or  new-growths. 

38.  The  effects,  immediate  and  remote,  of  prostatic 
enlargement  rerjuire  early  recc^nition  and  prompt  medi- 
cation. Unifonn  general  enlargement  of  the  prostate, 
without  encroachment  upon  the  urethra  or  bla<ider,  ex- 
cept m  the  case  of  mahgnant  or  tuberculous  disease, 
f^ves  little  if  any  inconvenience  to  the  affectcfl  indi- 
vidual who,  however,  if  he  be  exposeil  to  cold  and  mois- 
ture, particularly  after  indulging  in  excessive  venery  or 
drink,  is  likely  to  suffer  retention  of  urine  caused  by 
transitory  swelling  of  the  alrea<iy  enlarged  prostate. 
But  this  acute  swelling  generally  yields  very  stmn  to 
systematic  evacuative  catheterism,  vesical  irrigation 
and  general  treatment. 

39.  The  effects  of  those  forms  of  chronic  prostatic 
enlargement  by  which  the  capacity  of  the  urethra  and 
of  the  vesico-urethral  orifice  is  les.'iened  are  soon  felt  by 
the  bladder,  that  vainly  stm^le-«,  for  weeks  or  months, 
■gainst  the  obstacle,  to  rid  itself  of  foul,  irritating  urine. 
Hence  the  dysury,  the  strangurj',  an<i  the  consequent 

of  the  muscle  ti.s.iue  of  the  bladder  and  of  the 
itate   itself.    The  stagnant,    alkaline,    shmy   urine 
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iustenance  to  myriads  of  saprophitic  and  other 
IS,  and  the  resultvit  cystitis  adds  much  to  the 
of  the  patient  whose  pulse  increases  much  in 
;y,  whose  body  temperature  rises  greatly,  and 
n  general  septism  is  soon  apparent.  Later 
unmatory  process,  if  not  checked,  creeps  up 
ers,  reaches  the  kidneys,  and  the  sufferer  suc- 
fl  ascending  microbic  pyelo-nephritia.    Such  ia 

of  neglected  casics  of  prastatic  obstruction  to 
a.  But,  taken  in  good  time,  these  ill  effects  are 
1,  and  some  of  them  are  counteracted,  by  regular 
ve  catheterism,  from  tlirec  to  five  times  daily; 
ing  the  bladder  at  the  same  time  by  means  of 

irrigations.  This  palliative  treatment  is  of 
at  value  and  often  is  the  only  kind  indicated  or 
Eicticable.     When  phosphatic  concretions  form 
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titis  by  daily  vesical  irrigations;  to  disinfect  the  urinary 
•  tract;  to  prevent  calculous  formation;  and  to  endeavor 
to  improve  the  general  health  of  the  patient  by  such 
hygienic  and  medicinal  measures  as  may  be  needed. 
The  indications  for  radical  treatment  and  the  divers 
methods  of  carrying  out  such  treatment  will  be  con- 
sidered in  the  next  series  of  notes. 
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following  preliminary  notes  on  the  early  his- 
p  operative  treatment  of  prostatic  enlargement, 
?ry  incomplete,  are  not  without  practical  im- 
anil  should  be  carefully  and  heedfully  studied 
jjinners  and  by  those  who  may  invent  instru- 
1  modes  of  operation,  in  onler  to  avoid  claJm- 
ithorship  of  tools  used  long  before  their  time 
ent  methods  which  should  be  duly  credited  to 
inal  owners. 

inquir^int^tlii^nterest^ 
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procedures  upon  the  prostate,  will  be  mindful  of  the 
often  iterated  dictum  of  their  teachers  to  the  effect  that 
the  exercise  of  greater  judgment  is  required  to  determine 
the  kind  of  operation  best  suited  to  a  particular  case 
than  skill  in  its  performance. 

3.  Prostatic  obstruction  to  urination,  anciently  be- 
lieved to  be  cause<:l  by  "excressences  or  carnosities," 
whose  destruction  was  thought  to  be  essential  to  the 
re-establishment  of  the  urinary  stream,  was  treatetl  in 
accordance  with  the  fancy  that  these  excressences  and 
carnosities  were  what  is  styled  popularly  "proud  flesh," 
and  technically  granulation  tissue.  Their  destruction 
was  therefore  undertaken  by  endeavoring  to  cause 
erasion  of  these  supposititioas  carnalities  with  the  aid 
of  metallic  sounds  or  catheters.  Later,  when  the  nature 
of  the  disease  was  somewhat  better  known,  the  obstacle 
was  perforated  by  metallic  catheters  or  sounds.  This 
operation  was  recommendeil  antl  practised  by  John 
Hunter  and  by  Sir  Everard  Home,  and  still  later  by 
other  siu'geons,  but  waa  finally  rejected  as  uncertain  and 
dangerous. 

4.  Caustics  were  afterward  largely  used,  or  rather 
misu.se<l.  for  the  purpose  of  destroying  all  obstructions 
to  urination  whether  urethral  or  prastatic.  That  sort 
of  treatment  was,  for  some  time,  carried  on  in  great 
excess,  particularly  by  the  followers  of  Ducamp,  its 
enthusiastic  apostle.  Such  a  heroic  method,  as  might 
have  been  expected,  gave  the  very  worst  results,  and  at 
length  was  wisely  abandoned. 

5.  Compression,  dilatation,  and  depression  were,  at 
different  times,  the  chief  expedients  resorted  to  for 
overcoming  prostatic  obstruction.    Among  the  physi- 
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such  growths  are  still  practised  during  supra-pubic 
'Kthotomy  or  even  in  the  absence  of  ve^cal  calculi. 

8.  Extirpation  of  the  entire  prostate,  so  very  rarely 
performed,  seems  to  have  yielded  the  worst  results. 
The  8[>eciat  cases  that  have  attracted  the  writer's  at- 
tention are  the  following:  It  appears  that  total  extirpa- 
tion of  this  organ  was  proposed  by  Kuechler  (Deutsche 
Khnik,  No.  50,  1866),  and  later  was  performed  by  Bill- 
roth, and  still  later  by  Demarquay,  who,  in  1873,  re- 
ported two  cases  of  ablation  of  the  prostate  together 
with  a  part  of  the  rectum.  In  the  Arch,  fur  Klin.  Chir., 
Berlin,  Vol,  xxviii,  1882-83,  page  578,  is  a  paper  entitled 
"Tumor  ProsUUa;  Totale  Extirpation  der  Prostata,"  by 
H.  Leisrink.  The  patient,  sixty-four  years  of  age,  wa.-* 
sufTering  from  the  effects  of  prostatic  obstruction.  The 
<liagnosis  was  malignant  disease,  and  it  was  dccideil  to 
extirpate  the  prostate  in  totality.  The  operation  wa-i 
done  on  December  24,  1881,  and  the  patient  died  of  ex- 
haustion on  the  twentieth  day  thereafter.  These  were 
all  cases  of  true  prostatectomy.  Until  very  lately,  ex- 
tirpation of  the  prostate,  or  of  any  part  thereof,  for 
malignant  disease  was  regarded  as  unjustifiable  by  pru- 
dent physicians  who  sanctioned  in  such  circumstances, 
only  a  palliative  epicystotomy  for  drainage  of  the 
bladder. 

0.  Avulsion  of  supra-montanal  prostatic  tumors  was 
early  employed  by  Nicod.who  imstaking  these  for  polypi 
tore  them  off  with  forceps  and  thus,  by  this  crude 
method,  obtained  some  success.  The  accidental  avul- 
sion of  "third-lobe"  tumors  was  reported  by  some  of 
the  lithotomists  of  the  seventeenth  century  who  spoke 
casually  of  such  incidents  as  harmless.     But  intentional 
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I  prostatic  growths  was  not  in  ordinary  use 
lister  and  is  still  practised  during  lithotomy- 
la  curative  means  of  prostatic  obstruction. 
iLCcloKjyatotomy  for  the  relief  of  prostatic 
I  to  urination  was  used  by  Riolan,  who  in  the 
1  century  performed  the  operation  with  auc- 
ral  cases  complicated  with  retention  of  urine. 
I  same  century,  Covillard  combined  a\'uIsion 
tearing  away,  with  forceps,  a  tumor 
>urethral  orifice.  In  another  case  requiring 
■  repeated  the  process  of  avulsion  of  the 
Ir  having  extracted  the  stone.  Sir  William 
Kited  as  approving  and  practising  trachoelo- 
Ifor  the  purpose  of  removing  prostatic  ob- 

lleation  of  prostatic  tumors  during  lithotomy 
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The  Lancet  for  January  1,  1870,  bearing  the  title  of 
"Observations  on  Lithotomy  anii  on  Certain  Cases  of 
Enlarge<l  Prostate."  The  following  is  abstracted  from 
that  valuable  contribution  to  the  history  of  prostatic 
enucleation: 

13.  .  .  .  "In  many  instances,  as  the  forefinger 
passes  toward  the  Uadder,  the  sensation  is  as  if  its  point 
glided  through  several  rountled  bodies,  in  the  substance 
of  the  gland,  which  are  but  slenderly  in  contact  with  each 
other.  .  .  .  Repeatedly  I  had  been  conscious,  dur- 
ing a  succession  of  operations,  of  feeling  and  often,  too, 
of  seeing  ttus  condition.  The  feeling  may  be  eaaly 
understood,  but  seeing  can  only  be  appreciateil  after 
explanation.  When  the  stone  is  within  the  grasp  of  the 
forceps,  there  is  often  much  resistance  during  extraction, 
even  when  the  knife  and  forefinger  liave  been  freely  used 
to  give  ready  pa&sage  to  and  from  the  bladder.  In  some 
instances  the  stone,  whilst  all  but  through  the  wound, 
seems  to  be  held  in  silu.  If  at  this  time  the  operator 
looks  carefully,  particularly  on  pushing  the  skin  and 
margin  of  the  wounti  a  little  aside,  he  will  see  some  tissue 
substance  between  the  blades  in  the  space  between  the 
ige  and  stone.  With  a  sUght  pressure  of  the  point  of 
tiie  finger  this  object  will  disappear  .  .  .  and  ex- 
traction will  then  be  comparatively  ea.sy.  This  is  in 
reality  one  or  more  of  the  lobules  referred  to,  ,  .  . 
On  such  occasions  I  was  glad  to  let  the  substance  remain 
without  furtlier  notice.  .  .  .  Aftt'r  repeated  ex- 
perience of  this  -lort,  it  occurred  to  me  that  the  propriety 
of  leaving  such  loosened  mas.ses  was  questionable;  and. 
at  last,  on  a  tempting  occasion,  I  seized,  after  the  ex- 
traction, one  or  more  of  these  bodies,  and  partly  tore  and 
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them  away.     To  my  great  delight,  no  evil 
id  the  patieut,  about  seventy-five  years  old, 
it  satisfactory  recovery.    ...     In  1848,  I 
ipecimens  of  this  kind  at  the  Pathological 
London.     ...    I  have  since  followed  the 
.    .    whenever  it  seemed  to  me  needful,  and 
had  occasion  to  regret  doing  so.     .     .     . 
otomy  on  a  patient  nearly  eighty  years  of 
.     I  recognised  the  hitch  referretl  to.     WTien 
vas  extracted  1  turned  my  attention  to  the 
3f  the  prostate,  and  found  it  so  loose  already 
mplished  its  enucleation  with  the  point  of 
'.er  of  my  left  hanil,  with  as  much  readiness 
f  it  had  been  a  stone  lying  loose  in  the  left 
i  prostate.    .     .    .    His  recovery  was  slow 
ut  there  has  never  been  any  irritation  in  the 
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K)se  the  revival  of  the  ancient  perineal  operation  with 
I  the  modifications  described  below.    Sir  Henry  Thomp- 
I  Bon,  in  speaking  of  the  old  operation,  says:    'This  pro- 
jeding    .    ,    ,    appears  to  nie  calculated  to  be  success- 
h  ful  in  those  cases  in  which  the  urethra  has  not  received 
,  any  serious  injury  from  violent  catheterism.     It  some- 
times happens,  however,  that  from  this  cause  false  pas- 
sages have  been  made  below  the  prostate,  constituting, 
in  fact,  the  difficulty  for  the  solution  of  which  the  ques- 
tion of  employing  a  knife  or  trocar  is  entertained.    In 
I  such  circumstances  an  incision  upon  a  grooved  staff 
night,  perhaps,  lead  only  to  embarrassment,  as  the  ure- 
thra might  still  not  be  opened  or  even  found.'    Another 
I  objection  he  urges  against  the  operation  is  the  fear  of  a 
I  permanent  urinary  hstula.     I  tlo  not  think  these  ob- 
[  jections  tenable,  because  I  am  firmly  convinced  that, 
.  with  care,  patience,  and  skill,  tlie  urethra  can  be  found 
1  without  much  delay  in  the  majority  of  instances.    Then 
again,  experience  has  taught  that  any  violence  done  to 
the  urethra,  at  or  near  the  prostatic  portion,  in  old  men, 
is  more  liable  to  give  rise  to  abscess,  in  or  near  the  pros- 
tate, and  that  pyaemia  often  supervenes  in  consequence, 
I  If,  therefore,  free  egress  is  early  given  to  the  pus  and 
I  urine  through  a  wound  in  the  perinteum,  tlic  danger  must 
be  very  materially  lessened.    As  for  the  liability  to  the 
occurrence  of  a  perineal  fistula,  I  am  sure  that  such  an 
event  would  be  preferable  to  the  fatal  termination  which 
is  looked  for  in  most  cases  treated  in  the  usual  way.     In 
'  retention  of  urine  from  enlarged  prostata,  where  violeni 
1  catheterL^ni,  producing  false  routes,  has  been  resorted  to, 
'  the  manner  of  proceeding  shoulil  be  as  follows;     The 
I  patient,  l>eing  etheriseil.  is  placed  in  the  hthotomy  posi- 
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ff,  with  a  broad  groove  extending  to  its  ex- 
itroduced  iiito  the  urethra  as  far  as  possible. 
on  is  made  in  the  median  line  of  the  peri- 
thin  half  an  inch  of  the  edge  of  the  anus, 
e  skin  and  superficial  layers,  then  the  ure- 
id  longitudinally  at  or  near  the  bulbo-mem- 
ition,  and  the  wound  extended  to  the  apex 
ite.  Such  false  routes  as  may  be  found  are 
open.  A  grooved  director  is  introduced 
ollowing  the  upper  wall  of  the  canal ;  when 
d  the  bladder,  a  catheter  is  passed  along  its 
he  bladder  and  the  urine  drawn  off.     .     .     . 

should  then  endeavor  to  give  permanent 
■rocedure  which  will  not  add  greatly  to  the 
le  preceding  .iteps.     He  should  first  explore 

through  the  artificial  opening,  and  if  he 
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17.  Internal  division  antl  also  excision  of  the  central 
part  of  the  urethro-vesical  barrier  by  the  way  of  the  ure- 
thra, began  with  Mercier,  who  after  carefully  studying 
the  divers  operative  methods  employed  up  to  his  time, 
was  led,  in  the  year  1837,  to  devise  an  instrument  for 
excising  these  barriers  and  thus  make  a  channel  through 
which  the  urine  could  be  more  freely  expelled.  Having 
tried  it  several  limes  on  the  cadaver,  and  not  being 
satisfied  with  its  action,  he  produced  three  others  of 
which  two  were  for  incision  and  one  for  excision,  but 
gave  them  no  name  other  than  incisor  and  excisor  of 
valvules  of  the  neck  of  the  bladder.  The  writer  (in 
1878)  adopted  for  them  the  names  of  prostatotome  and 
prostatectome,  and  for  the  operations,  prostatotomy 
and  prastatectomy.  These  instruments  are  not  unlike 
Uthotribes  and  are  similariy  introduced  for  action. 

18.  Electro-cauterisation  of  prostatic  growths  ob- 
structing the  ve-sical  outlet  was  proposed  and  practised 
by  Bottini,  about  thirty-five  years  ago,  aS  a  substitute 
for  Mercier's  operations  of  incision  and  excision  of  val- 
vules of  the  neck  of  ihe  bladder.  But  the  results  ob- 
tained from  the  Italian  method  of  cauteri.salion  do  not 
seem  to  have  been  .satisfactory  to  many  of  those  who 
have  ance  employed  it  or  its  modification  by  Freuden- 
berg. 

19.  The  preceding  notes  embody  such  facta  as  have 
been  gathered  from  divers  sources  of  information  relating  ' 
to  the  early  history  of  Ihe  operative  treatment  of  pros- 
tatic enlargement.  The  next  question  in  order  is  the 
examination  of  the  present  thorai>eiitic  management  of 
this  serious  ailment,  a  brief  statement  of  which  will  be 
unbraced  in  the  following  Dotes. 
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ear  that  very  many,  but  assuredly  not  all, 
atic  enlargement  causing  retention  of  urine 
I  operations;  long  experience  having  shown 
-  proportion  of  cases,  this  enlargement  is 
ry,  often  due  to  infiamraatory  action,  or 
«ted  chiefly  in  the  vesico-urethral  region 
e  by  a  few  evacuative  catheteriSms ;    an 
^  no  means  uncommon  in  those  cases  of 
■ral   enlargement   without   obstruction    to 
i  giving  no  inconvenience  whatever  until 
old  or  debauch  in  wine  or  in  venery  causes 
)n  of  urine  from  swelling  and  temporary 
e  vesical   outlet.     Radical   interference  is 
icated  solely  in  cases  attended  with  per- 
,lity  to  empty  the  blaiider,  and  even  in 
!,  that  is  to  say  in  cases  of  long  standing, 
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chief  processes  now  in  use,  namely:  internal  prosta- 
totomy,  external  prostatotomy,  electro-cauterisation  of 
the  prostate,  avuJsion  of  portions  of  the  prostatic  lobes, 
and  enucleation  in  mass  of  the  diseased  parts  in  "senile 
enlargement." 

21.  Internal  prostatotomy  is  effected  by  a  deep  median 
incision  of  the  inferior  lip  of  the  urethro-vesical  orifice 
involving  also  the  diseased  part  of  the  prostate,  made 
by  projecting  a  blade  concealed  in  the  rectangular  beak 
of  an  instrument  introduced  by  way  of  the  urethra. 
This  operation,  so  often  and  so  successfully  performed 
by  Mercier,  is  inilicated  in  cases  styled  by  Guthrie  "  bars 
at  the  neck  of  the  bladder,"  and  by  Mercier,  prostatic 
"valvules,"  which  do  not  generaUy  exceed  five  milli- 
meters in  thickness,  and  in  permanent  contracture  of 
the  vesical  neck.  In  th&se  cases  of  "bar"  and  of  "val- 
vule" there  ia  very  little  prostatic  enlargement,  and  none 
whatever  in  permanent  contracture  of  the  neck  of  the 
bladder,  but  all  these  conditions  so  impede  lu-ination 
as  to  demand  radical  interference.  Of  the  several  instru- 
ments devised  to  effect  this  internal  incision,  those  of 
Mercier  appear  to  be  the  best,  particularly  the  model 
which  is  designed  to  gra-ip  tightly  the  "valvule"  before 
it  ia  cut,  and  so  render  the  operation  almost  bloodless. 
Not  content  with  the  mere  incision,  which  he  sometimes 
found  to  be  insufficient,  he  used  another  instrument 
for  punching  out  a  piece  of  the  "valvule"  with  the 
object  of  forming  a  broad  and  deep  central  gutter  for 
exit  of  the  urine.  Internal  prostatotomy  Is  of  no  use 
whatsoever  in  caees  of  large  "third-lobe"  tumors,  par- 
ticularly those  associated  with  lateral-lobe  enlargement. 

22.  External  prostatotomy  was  performefl,  in  the  year 
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writer,   Uirough    an    external   perineal 

Bin  the  menibranous  region.     In  the  same 

formeti  external    prostatectomy.    In  one 

1  prostatotomy  he  Uised  Mercier's  incisor 

|aDother  case,  riiade  the  urethro-vesical  iu- 

aight,  probe-pointed  bistoury.    In  three 

Inal  prostatectomy  he  twice  used  Mercier's 

and  once  an  instrument  of  his  own. 

fetatotoniy  was  suggested  by  observation 

tfects  of  perineal  cystotomy  for  the  extrac- 

a  fact  long  known  to  iithotomists  who 

Ihat  obstruction  to  urination,  so  often  the 

fculous  cystitis  with  urethro-vesical  con- 

J  removable  by  the  incision  made  for  the 

If  a  stone.     So,  external  prostatotomy  is 

I  lithotomy.    It  would  seem  strangi 
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24,  Electro-cauterisation,  after  the  Bottini-Freuden- 
berg  method,  ia  too  generally  performed  without  regard 
to  the  extent  of  enlargement  of  the  prostate  or  to  the 
remote  effects  of  the  burns  inflicted  upon  the  prostatic 
urethra.  .  The  more  conservative  upholders  of  this  opera- 
tion, however,  give  it  their  approval  only  in  cases  of 
"bars,"  of  very  small  "  third-lobe"  tumors,  or  of  vesico- 
urethral contracture,  and  condemn  it  in  cases  of  very 
great  prostatic  enlargement  and  of  far  advaiiceti  disease 
of  the  kidneys.  Still,  this  method  of  treatment  does  not 
appear  to  possess  any  advantage  over  Mercier's  pro- 
cesses, and  is  open  to  the  objection  of  causing  stenosis 
of  the  prostatic  urethra  by  the  subsequent  cicatricial 
contraction,  as  after  bums  in  the  third  degree. 

25.  AvuLsion  of  portions  of  the  "third-lobe"  and  of 
the  lateral  lobes  of  the  prostate  through  a  supra-pubic 
cystotomy,  performed  by  McGill  and  by  several  Ameri- 
cans during  the  past  eighteen  or  twenty  years,  does  not 
appear  to  be  founded  upon  sound  surgical  principles 
and  is  open  to  many  objections  that  need  scarcely  be 
stated  in  this  place,  since  they  have  already  been  so 
forcibly  urged  by  competent  observers  and  writers.  It 
is  enough  to  say  that  this  operation  leaves  ragged  denu- 
dations which  only  ser\'e  aa  habitations  for  pathogenic 
organisms,  and  is  not  likely  to  remove  completely  the 
obstacle  to  urination.  Through  the  same  epicystotomy, 
enucleation  of  the  "third-lobe"  can  be  effected  at  least 
as  quickly  as  its  piecemeal  a\iilsion  whose  justification 
is  more  than  questionable  in  consideration  of  the  later 
advances  in  prostatic  therapy.  But  there  were  surgeons 
who.  instead  of  avulsion,  practised  excision  of  the 
growth  by  the  supra-pubic  route.     A  urethro-vesical 
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tumor  was  so  excised  during  supra-pubic  lithotomy  by  I 
Amussat  in  the  early  part  of  the  nineteenth  century. 
Excision  was  done  through  the  same  route  by  Dittel,  in 
the  year  188.5,  &ad  by  Belfield  in  1886,  both  of  whom, 
however,  employed  the  epicyatotomy  not  for  extraction  , 
of  a  stone  but  for  the  sole  purpose  of  removing  the  I 
obstructing  portion  of  an   enlarged   prostate.     It  has  I 
already  been  stated,  in  a  prior  note,  that  the  removal,  I 
by  the  lower  route,  of  intra-  as  well  as  extra-  vesical  I 
protrusions  of  the  enlarged  prostate,  mainly  by  enuclear  ■ 
lion,  has  been  aceompliahed  many  times  with  excellent 
i-esiHts  by  the  Uthotomists  of  the  seventeenth  and  eigh- 
teenth centuries,  and  in  our  times,  by  the  most  eminent 
British  and  American  lithotorniats,  immefUateiy  before,  ■ 
or  dming,  or  after    the  perineal  extraction  of  vesical  I 
calculi.     It  is  partly  from  an  examination  of  the  pub-  1 
lished  acts  of  these  operators  and  of  the  results  of  the  I 
operations  performed  in  the  course  of  three  centuries  f 
that  was  evolved  the  radical  and  rational  o|>eration  of  -I 
enucleation  in  mass  of  the  diseased  glands  in  the  lobea  I 
of  the  prostate  by  the  perineal  route. 

26.  Enucleation  of  portions  of  the  prostate — not  inci- 
dent to  lithotomy — belongs  to  the  closmg  years  of  the 
nineteenth  century.    This  operation  has  been  wrongly 
styled  prostatectomy,*  which  means  hterally  and  strictly 
the  cutting  out  of  the  prostate,  whereas  the  real  act  is  i 
in  truth  the  enucleation  of  a  mass  or  of  masses  of  di»«  j 
eased  prostatic  mucous  glands  together  with  their  net-  I 
work  of  connective  and  muscular  tissues.    When  such  f 
enucleation  is  effected,  there  may  be  still  left  some  I 
glandular  substance  besides  the  superficial  layers  of  ( 
*  The  writer  pleads  guilty  of  this  inexactitude. 
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muacle  tissue  of  sufficient  thickness  to  be  discerned  by 
digital  rectfti  exploration  several  months  after  the  opera^ 
tion;  so  it  Is  plain  that  the  whole  of  tlie  prostate  is  not 
removed  by  this  process  of  enucleation,  nor  is  it  thereby 
removable.  The  only  method  deserving  the  name  proa- 
tatectomy  ia  that  as  a*1vocated  by  Young,  who  includes 
the  capsule  and  even  a  part  of  the  bladder,  of  the  seminal 
vesicles,  and  of  the  spermatic  canals  in  its  extirpation 
for  cancer. 

27.  Enucleation  of  diseased  prostatic  glands  is  indi- 
cated in  those  cases  commonly  styled  senile  enlargement, 
j)rovided  tiie  upper  urinary  organs  are  not  seriously 
damaged;  otherwise,  it  is  absolutely  contra-iadicatcd. 
It  is  also  contra-indicated  where  there  is  no  increase 
of  the  lobes  but  simply  a  thin  urethro- vesical  "bar 
or  valvule."  The  operation  was  performed  by  NicoU, 
of  Glasgow,  in  the  year  1894,  and  afterward  by  Alex- 
ander, of  New  York.  Nicoll  enucleaterl  the  diseased 
lobes  through  a  median  perineal  inoi.'jion  without  open- 
ing the  urethra,  whilst  Alexander  incised  the  whole  of 
the  membranous  region  of  that  canal.  Nicoll  relied 
entirely  upon  supra-pubic  drainage  after  the  operation, 
but  Alexander  preferred  perineal  drainage.  Both  re- 
eorted  to  epioy-stotomy  for  the  purpose  of  introducing 
one  or  two  fingers  into  the  bladder  to  steady  the  prostate 
during  the  process  of  enucleation.  This  complicating 
epicystotomy  has  been  rendered  unnecessary  by  the  use 
of  Syms'  bulbed  India-rubber  tube,  of  the  tractors  of 
Lydston,  of  ,\lbarran,  of  de  Pezzer,  of  Proust,  and  of 
other  like  iastruments  since  devised  to  steady  the 
prostate  during  its  enucleation.  Some  operators  employ 
these  tractors  under  the  erroneous  impression  that  they 
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do  more  thaii  steady  the  parts,  that  they  drag  down  the  I 
practically  immovable  prostate  so  firmly  held  in  position  1 
by  its  strong  pubic  hgaraents. 

28.  A  few  woriis  now  respecting  the  means  employed  I 
to  approach  the  prostate  for  the  purpose  of  enucleating  A 
its  diseased  glands.     The  lateral  inci^on  continued  to  be  ] 
employed  by  the  followers  of  Fergusson,  whilst  Nicoll, 
Alexander,   Syms,    Watson,    and    Goodfellow  use   the 
median  cut  suggested  by  the  writer.    Other  operators  - 
advocate  the  crescentic  Celsian  incision   adopted  by 
Dupuytren  for  bilateral  and  by  N^laton  for  prerectal 
lithotomy,  thinking  to  bring  the  prostate  into  view  and 
within  easier  reach  than  do  the  many  varieties  of  the 
same  cut  as  practised  by  divers  surgeons,  and  so  facili- 
tate and  exiwdite  enucleation  in  mass  of  the  diseased 
glands;  always,  however,  striving  to  spare  the  sphincter 
muscle  of  Wilson,  which  need  not  be  seriously  disturbed  i 
during  the  operative  process. 

29.  The  operation,  either  by  the  median  external  ■ 
incision  with  lateral  intra-urethral  cuts  and  finger  enu- 
cleation, or  by  the  crescentic  external  wound  or  any  of  its 
varieties,  with  diviaon  of  the  prostatic  capsule,  is  accom- 
pUshed,  in  the  first  case,  in  fifteen  minutes,  and  in  the  i 
second  case,  in  twenty  or  thirty  minutes,  while  the  patient  I 
is  in  the  lithotomy  position  and  imder  anasthesia. 

30.  The  chief  instruments  needed  are;  a  scalpel;  a  ■ 
grooved  staff;  a  broad-grooved  director;  thumb  for- 
ceps; retractors;  artery  clamps;  a  tractor  to  steady 
the  prostate  during  enucleation;  a  blunt-etlged  dis- 
sector; broad- beaked  fenestrated  forceps;  lithotomy  , 
forceps;  a  large-caJibered  India-rubber  catheter;  curved 
needles;  and  an  irrigation  apparatus. 
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31.  The  steps  of  the  operative  methotl  published  by 
the  writer  in  1873  and  since  modified  slightly,  are  sub- 
stantially as  follows:  A  steel  stafif,  grooved  down  to  ita 
extremity,  is  introduced,  a  median  perineal  incision 
made,  and  the  membranous  urethra  opened  lengthwise. 
This  is  succeeded  by  the  pas.sage  of  a  broad-grooved 
director  to  guide  the  knife  with  which  a  cut  is  made  on 
each  side  of  the  prostatic  urethra.  The  index  finger  is 
then  introduced  and  enucleation  of  each  lobe  is  rapidly 
made.  The  "third  lobe"  enlargement  is  attacked  in  a 
somewhat  different  manner:  the  groove*!  (Urector  is 
reintroduced  to  guide  the  knife  to  bisect  the.outgrowth 
which  is  then  enucleatetl  as  were  the  lateral  lobes;  but 
if  the  cystoscope  had  shown  tliis  third  lobe  tumor  to  be 
pedunculated,  it  is  at  once  excised  or  its  peduncle  ia 
crunched  with  a  wire  ^rrascurand  the  growth  extracted. 
The  full  details  of  the  procetlure  h&ve  been  given,  and 
comments  thereon  made  by  Watson,  Goodfellow,  and 
others  who  have  perforinetl  the  operation  with  good 
results.  Up  to  (he  year  1904,  this  rapid  intra-urethral 
finger  enucleation  of  the  diseased  prostatic  lobes  had 
been  performed  by  Goodfellow  seventy-four  times  with 
but  two  deaths. 

32,  In  this  note,  no  attempt  is  made  to  describe  the 
divers  ways  of  operating  by  the  perineal  route  for  the 
relief  of  prostatic  obstruction  devisctl  since  the  time  that 
Sir  William  Fergusson  effected  enucleation  of  tumors  of 
the  prostate  during  lithotomy.  But  a  composite  sketch 
is  undertaken  which  embodies  the  main  features  of  some 
of  the  methods  in  actual  use  as  follows:  The  rectum 
having  been  emptied  and  cleansed  and  the  bladder  and 
pudendum  diainfecteil,  a  grooved  staff  is  introduced  and 
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held  in  proper  position  by  the  chief  assistant.  A  peri- 
neal crescentic  incision  is  then  made,  the  -  membranoi 
urethra  and  under  surface  of  the  prostate  exposed  as  ii 
N^Iaton's  prEerectal  lithotomy,  the  urethra  upeni 
lengthwise  close  to  the  prostatic  apex,  the  staff  with- 
drawn, and  the  tractor  passed  through  the  wound  into 
the  bladder.  The  prostate  is  thus  brought  to  view  and 
thrust  forward  as  much  as  practicable  by  the  skilful 
management  of  the  tractor.  Some  surgeons  regard  the 
metallic  tractors  as  unsafe  and  prefer  using  Syras'  India- 
rubber  tractor.  The  next  step  is  to  incise  the  prostatic 
capsule  longitutlinally  on  its  lower  surface  about  six., 
millimeters  from  the  me^lian  Une  on  each  side  as  prao-j 
tised  by  Young.  These  incisions,  beginning  at  five  mllll- 
meters  from  the  ai^ex,  may  be  of  the  length  of  fifl 
millimetera  or  more,  according  to  the  size  of  the  diseased 
prostatic  body.  The  enucleation  is  made  partly  with 
the  finger,  partly  with  a  blunt-edged  dissector,  or  even 
with  scissors.  The  diseased  portion  of  a  lobe,  as  soon 
aa  loosened  anteriorly,  is  seized  mth  a  broad-beaked 
fenestrated  forceps,  such  as  that  used  by  Young,  and 
with  it  moderate  traction  is  made  until  the  process  oT 
enucleation  is  completed.  The  tUseased  mass  on  the 
opposite  side  is  treated  similarly,  and  so  is  the  "third 
lobe."  Finally  a  large-sized,  soft  India-nibber  catheter 
is  passed  through  the  cut  into  the  bladder,  the  cavity 
of  the  wound  loosely  packed  with  gauze,  the  horns  of 
the  crescentic  incision  stitched,  and  the  catheter  kept 
in  position  three  or  four  days  for  vesical  drainage. 
Such  are  the  essential  feature.^  of  some  of  the  present 
operative  methods  for  the  radical  treatment  of  proa- 
tatic  obstruction. 
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33.  Severe  haemorrhage  is  of  very  rare  occurrence  in 
any  of  the  internal  or  external  operations  upon  the  pros- 
tate. Mercier,  in  his  long  experience,  said  that  he  had 
seldom  had  to  cope  with  profuse  bleeding,  which  he 
always  succeeded  in  arresting,  but  other  French  surgeons 
of  Ids  time  reported  some  deaths  from  this  cause.  The 
writer  ha<l  two  eases  in  wliich  the  ha?raorrhage  was 
abundant.  One  was  an  internal,  the  other  an  external 
prostatectomy.  In  the  first  the  bleeding  was  promptly 
cliecked  aufl  the  patient  recovered,  but  the  second  case 
proved  fatal. 

34.  Consequent  upon  perineal  enucleation  of  the  pros- 
tate are  certain  occurrences  which  are  noteworthy, 
namely:  injury  of  the  rectum,  an  accident  to  be  guarded 
against  in  exposing  the  prostate  and  during  its  enuclea- 
tion; lacerat  on  of  the  prostatic  urethra  which,  however, 
causes  no  subsequent  trouble  if  the  mucous  membrane 
has  not  been  torn  away;  detachment  of  the  urethra 
from  its  prostatic  junction  when  undue  force  is  employed 
in  the  process  of  enucleation,  requiring  prompt  means 
to  prevent  stenosis;  injury  to  the  sphincter  muscle  of 
Wilson,  which  caases  incontinence  of  urine  lasting  from 
three  weeks  to  three  months  or  even  for  a  much  longer 
time;  this,  however,  is  by  no  means  a  constant  occur- 
rence, and  needs  no  special  attention  other  than  to 
secure  cleanlhiess  and  protection  of  the  garments;  and 
occasionally  spasmo<Iic  contiacture  of  the  blaiider,  due  to 
the  three  or  four  flays'  retention  of  the  jwrineal  drainage 
tube,  and  remedied  by  the  gradual  hydraulic  tlilatation 
of  this  viscus.  The  main  advantage  of  enucleation  is 
the  complete  removal  of  the  obstruction  to  urination. 
The  risks  of  the  operation  are  no  greater  than  those  of 
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■  or  of  urethrotomy,  and  the  convalescence  is 
than  that  from  either  procedure.    The  good 
itaaned  by  tlie  many  hundrefls  of  surgeons,  at 
1  abroatl,  who  have  since  performed  this  opera- 
ik  well  for  enucleation  by  the  perineal  route, 
>y  epicystotomy. 

i  after-treatment,  too  often  neglected,  in  cases 
ami  infra-  pubic  prostatic  operations,  should  Ix; 
;liiefly  toward  the  prevention  of  calculous  for- 
This  common  sequel  is  averted  by  frequent 
s  of  the  bladder  so  soon  as  the  supra-pubic 
oimd  is  firmly  consolidated,  and,  in  the  infra- 
■nilions,  some  time  even  before  ficatrisatiiin. 
irtcr  of  the  urine,  tested  every  day,  indicates 
i(  irngating  fluid  to  be  used.     When  the  urine, 
iii'iilfi]!,  is  hilt  ni(nior;ilt'lv  nwl  or  noiilral,  a 

THE  bladder;    its  INJURIES 

1.  The  urinary  blatlder  liidilen  behiad  a  strong,  bony 
casing  and  thick  abdominal  parieties,  is  subject  to  serious 
injuries,  prone  to  retain  entering  foreign  bodies,  and  ha- 
ble  to  divers  painful  disorders.  These  accidents,  as 
well  as  certain  affections  such  as  new  growths,  phleg- 
niasi£e,  contracture  of  the  muscular  wail,  haemorrhage 
from  the  mucous  membrane,  sacculation,  and  calculous 
concretions,  are  the  main  morbid  states  of  the  organ 
which  require  the  sui^on's  meiiiation, 

2.  Before  taking  into  consideration  the  nature  and 
treatment  of  some  of  these  conditioas,  it  will  be  profitable 
to  cast  a  rapid  glance  at  certain  anatomical  features  and 
relations  of  the  bladder,  a  just  appreciation  of  which  can 
scarcely  fail  to  afford  the  most  valuable  guidance  to  the 
surgeon  in  his  operations. 

3.  This  musculo-membranous  pouch,  bound  by  con- 
nective tissue,  throughout  the  extent  of  about  half  of 
its  base,  to  the  lower  end  of  the  rectum,  rises  upward 
and  forward  to  the  pubic  symphysLs.  Its  shape,  in  the 
state  of  vacuity,  is  that  of  an  isosceles  triangle  whose 
apex  is  at  the  top  of' the  pubes;  and  in  the  state  of 
plenitude  it  assumes  an  ovoid  form  and  mounts  above 
the  pubes.  Its  average  capacity  is  eighteen  ounces, 
but  it  is  capable  of  very  great  distension  even  when 

In  infancy  it  is  almost  an  abdominal  organ. 
300 
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4.  For  practical  purposes  the  bladder  is  divisible  into 
(our  regions:  the  summit,  or  upper  fundus;  the  body^ 
which  is  intermediate;  the  base,  or  lower  fundus;  sad, 
the  neck,  whose  center  is  the  urethral  opening.  The: 
upper  fundus  and  body  are  of  import  to.  the  surgeon 
chiefly  ui  connection  with  their  injuries  and  their  sac- 
culation, and  with  epicystotomy.  The  lower  fundus  is 
divided  into  two  segments,  one  of  which  occupies  an 
equilateral  triangular  space  whose  anterior  angle  is  at 
the  vesica!  outlet,  and  whose  posterior  angles,  which  are 
three  centimeters  apart,  correspond  to  the  ureteric 
orifices.  The  base  of  the  triangle  rests  against  an  inter- 
ureteric  thick  muscular  band  styletl  the  muscle  of  the 
ureters,  and  forms  the  boundary  line  between  the  two 
segments  of  the  fundus.  This  triangular  space,  thicker 
anii  richer  in  vascularity  and  innervation  than  other 
parts  of  the  organ,  lies  upon  the  seminal  vesicles  by 
which  it  is  separated  from  the  rectum.  It  was  originally 
described  by  Lieutaud,*  who  recognised  its  great  vascu- 
larity and  sensitiveness,  and  who  named  it,  from  its 
outlines,  the  vesical  trigone.  The  posterior  segment  of 
the  fundus  is  liable  to  great  expansion  from  the  accumu- 
lation of  urine,  particularly  in  the  case  of  prostatio 
obstruction,  and,  owing  to  its  lesser  sensitiveness,  is 
the  natural  habitat  of  calculous  concretions  repelled 
by  the  irritable  trigone 

5.  Of  the  five  vesical  coats,  the  incomplete  peritoneal 
layer  covers  the  upper  fundus,  about  one-third  of  the 
lateral  surfaces,  the  whole  of  the  posterior  surface  and 

•  Joseph  Lieutaud.     ObaentUionB  artalomiipiei  •ur  la  Hrudvre  da    i 
la  vessie.     Mtmoircs de  I' Aeademie  Roj/ole <ie» Sciences,  1733,     Weslin 
also  deacribed  (he  Irigone,  but  thirty  years  (H.^Sl  after  Lieutaud. 
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a  variable  extent  of  the  lower  fundus,  ...  It  some- 
times, though  very  rarely,  happens  that  the  peritoneal 
layer  of  the  upper  funtius  ext€n{ls  so  far  down  the  an- 
terior surface  as  to  be  exposed  to  the  knife's  edge  in  the 
performance  of  supra-pubic  cystotomy.  Two  instances 
of  injury  of  the  peritonaeum  during  epicystolouiy  came 
to  the  writer's  knowletlge.  The  operators  diti  not  be- 
come aware  that  the  serous  layer  had  been  incised  until 
after  the  operation,  when  knuckles  of  small  intestine 
were  extruded  from  the  wound.  Another  froak  of  the 
peritoniBum, as  de.scribeii  by  Isaacs,  is  to  cover  the  whole 
of  the  lower  fundus  an<l  sometimes  to  overlap  the  base 
of  the  prostate,  and  thua  seriously  comphcate  recto- 
vesical puncture  and  lithotomy.  .  .  .  Next  to  the 
peritoneal  coat  is  a  complete  elastic  fibrous  investment 
contiauous  with  the  Rul>peritoneal  connective  tissue 
beneath  which  is  the  coat  of  smooth  muscular  tissue  * 
in  three  sujjerposert  layers;  the  external  layer  being 
practically  longitudinal,  the  middle  transverse,  and  the 
internal  reticular  consisting  largely  of  longitudinal  bands 
extending  from  the  summit  to  the  neck  of  the  bladder 
and'  serving  to  open  it  in  the  act  of  urination.  ,  .  . 
It  is  chiefly  this  reticular  layer  which,  by  its  increase, 
forma  these  fleshy  columns  that  result  from  the  straining 
efforts  ma*le  to  expel  the  urine  in  cases  of  urettiral  £ind 
prostatic  obstruction.  .  .  .  The  intermediate  circu- 
lar layer  exends  to  and  beyond  the  neck  of  the  bladder 
and  forma  its  sphincter,  tiemonstr&ted  by  Sappey  as 
seated  at  the  base  of  the  prostaw:.  .  .  .  Although 
the  existence  of  this  sphincter  is  admitted  by  physiolo- 
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^ts,  they  deny  that  its  action  is  of  sufficient  power  to 
repress  urgent  urination,  and  declare  that  it  is  solely 
by  virtue  of  its  elasticity  that  it  keeps  the  vesical  outlet 
closed  as  other  sphincters  keep  closed  the  outlets  which 
they  guard.  These  physiologists  teach  that  the  true 
sphincter  muscle  described  by  Wilson  as  made  up  almost 
entirely  of  striped  fibers  and  seated  in  the  membranous 
legion  o  the  urethra  forms  the  real  barrier  to  the  escape 
of  urine,  and  that  being  under  the  control  of  the  will,  it 
alone  can  repress  the  urinary  Qow.  .  .  ,  The  fourth 
is  the  sub-mucous  eoat,  made  up  o'  loose  connective 
tissue  with  an  abundance  of  elastic  fibers  and  the  rich 
plexus  of  venulas  described  by  Gillette.  .  .  .  The 
fifth  or  mucous  coat,  surmounted  by  a  polymorphous 
epithelium,  is  the  thinnest  of  the  complete  coats  and 
contains  but  few  lymphatics  or  mucous  follicles  except 
at  the  anterior  extremity  of  the  trigone. 

f).  Normally,  the  thickness  of  the  empty  bladder's 
walls,  in  the  atlult  male,  is  about  seven  millimeters  and 
(lecreAses  to  three  millimeters  in  the  moderately  dis- 
tended organ.  When  the  bladder  is  empty,  its  mucous 
membrane  is  in  a  rugous  state,  except  at  the  trigone, 
where  t  is  more  adherent  and  always  retains  its  smooth- 
ness; but  when  the  organ  is  full  the  mucous  membrane 
is  smooth  throughout,  and.  viewed  after  rleath,  this 
membrane  is  nearly  white  in  young  children,  grayish 
in  adolescents  and  adults,  and  pinkish  in  elderly  men. 
During  life,  as  reveaed  by  the  cystoscope,  it  is  of 
a  decifledly  pink  hue,  in  adults,  and  exhibits  a  few 
branching  blood-vessels 

7.  The  innervation  of  the  bladder  is  derived  from  the 
hypogastric  plexus  of  the  great  sympathetic  and  from 
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thfc  sacral  plexus  of  the  spinal  system.  So  that  in  case 
of  injury  or  tlisease  of  the  great  nerve  centers,  by  which 
sensation  is  abolished,  the  organ  ia  very  soon  distended 
with  urine  and  the  sufferer,  though  he  recover  conscious- 
ness and  is  sensible  to  pain,  ia  not  able  to  accompUsh  the 
act  of  urinat  on  even  after  the  blaiider  has  been  relieved 
by  the  catheter.  This  condition  is  due  to  the  over-dis- 
tension of  the  wa!b  and  the  great  stretching  of  the  nerve 
twigs  and  of  the  muscular  coat,  the  recovery  from  which 
is  very  slow  antl  toilious  When,  however,  the  organ  is 
completely  paralyBe<l  there  is  real  incontinence  rather 
than  retention  of  urine. 

8.  The  blood  supply  of  the  b'adder  comes  from  the 
pervious  parts  of  the  umbilical  arteries  which  send  ofT 
superior,  middle,  and  inferior  branches,  from  certain  in- 
ferior vesical  branches  of  the  internal  ihac  arteries  to 
nourish  the  lower  fundus  the  prostate,  and. the  seminal 
vesicles,  from  inferior  branches  of  the  midtUe  hemor- 
rhoidal arteries,  and  from  anterior  and  lateral  branches 
of  the  obturator  anti  internal  pudic  arteries. 

9.  The  vesical  veins,  which  have  been  carefully  studied 
by  Gillette,  form  three  distinct  plexuses;  a  sub-raucous, 
an  inter-muscular,  and  a  sub-peritoneal  plexus.  The 
sub-mucous  plexus  consists  o '  venules  arising  from  the 
capillary  network  of  the  mucous  membrane.  The  meshes 
of  this  ne'work  are  much  r'oser  in  the  lower  vesical  fun- 
dus than  in  other  parts  of  the  bladder  and  are  super- 
posed. In  the  trigone  anfl  around  the  vesical  outlet 
the  network  is  richest.  To  this  great  vascularity  are 
due  the  free  hiemorrhages  which  occur  often  from  care- 
less catheterism  and  from  lithotrity.  The  intermuscular 
plexus  is  formed  partly  from  the  venules  of  the  muscular 
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layers,  but  mostly  from  the  sub-mucous  plexus, 
sub-peritoneal  plexus  is  made  up  of  satellite  veins 
scending  from  the  upper  to  the  lower  vesical  fundus. 
The  anterior  of  these  veins,  which  end  in  the  plexus  of 
Santorini,  sometimes  cause   troublesome  haemorrhage 
during  the  early  steps  of  supra-pubic  cystotomy. 

10.  The  injur  es  of  the   bladder  comprise  inci 
punctured,  stab,  lacerated,  and  shot  wounds,  besid< 
rupture  of  its  walls.    The  organ  i.s  Uable  to  be  injured' 
in  any  of  its  several  regions. 

11.  Incised  wounds  of  this  viscus,  except  those  made 
with  therapeutic  intent,  are  of  very  rare  occurrence. 
Nevertheless,  in  not  a  few  instances,  during  operations 
performed  upon  abdominal  and  jwlvic  organs,  the  edge 
of  the  surgeon's  knife  has  accidentally  made  its  way 
into  the  bladder;  and  once  a  piece  of  the  vesical  wall 
was  inadvertently  cut  away  together  with  an  adherent 
mass  of  new  growth.  Such  accidental  wounds  of  the 
body  or  upper  fundus  demantl  first  the  thorough  cleana- 
ing  of  the  surroimding  parts  and  the  immefiiat«  suturing 
of  the  wound.  Any  great  delay  in  such  medication  very 
materially  decreases  the  chances  of  recovery. 

12.  Of  punctured  wounds,  the  only  illustrative  case 
which  has  come  to  the  writer's  knowledge  is  that  of  the 
sailor — mentioned  in  note  15,  xiv — who,  tormented  by 
urinary  retention,  punctured  his  bladder  through  the 
rectum  with  a  marlinspikc  and  recovered !  Puncture  by 
impalement  has  occiured,  though  in  very  exceptional 
instances.  A  case  of  this  sort  was  related  by  a  surgeon 
who  had  been  called  to  lithotomise  a  patient,  and  who, 
find'ng  the  extracted  phosphatic  calculus  to  have  for 
nucleus  a  piece  of  wood,  made  inquiry  into  his  previous 
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history,  and  learned  that,  several  months  prior  to  the 
operation,  the  man  had  been  accidentally  impaled  by 
a  sharp  stick  of  wood,  and  that  the  parts  had  healed 
after  giving  vent  to  urine  for  some  time.  From  this 
account  it  was  evident  that  the  impaling  stick  had  en- 
tered the  lower  vesical  fundus  and  hafl  left  behind  the 
bit  of  wood  to  become  the  nucJeus  of  the  atone.  An- 
other case  of  vesical  wound  by  impalement  is  recorded 
in  Professor  Paul  F.  Eve's  Collection  of  Remarkable  Cases 
in  Surgery,  under  the  head  of  "  A  red-hot  poker  thrust 
through  the  bladder  of  a  young  man;  recovery";  and 
was  translat«il  from  Chopart's  Maladies  des  Voies 
t'rinaires,  into  which  it  was  admitted  from  a  collection 
of  cases  published  by  an  Etlinburgh  society.  "  In 
March,  1735,  a  blacksmith  thrust  into  a  young  man 
aged  20,  a  red-hot  iron  which  entered  about  an  inch 
and  a  half  from  the  anas,  pa-ssed  through  the  peI\T8,  and 
came  out  in  the  linea  alba  just  above  the  pubes.  .  .  . 
Forty-eight  hours  after  being  wounded,  he  had  not 
passed  a  flrop  of  urine,  notwithstanding  the  great  quan- 
tity of  drink  he  had  taken  .  .  .  Urine  and  feces 
afterward  pa.tsed  out  at  the  lower  end  of  the  wound. 
.  .  .  In  ten  days  the  actions  of  the  bladder  and 
rpctmn  were  resumed  .  .  .  and  in  six  weeks  he  was 
cured."  It  is  clear  that  the  patient  was  saved  from  in- 
filtration of  urine  in  the  pelvic  connective  tissue,  owing 
to  the  cauterisation  of  the  whole  tract  of  the  wound 
made  by  the  impaling  hot  iron. 

13.  Of  stab  wounds,  a  fwr  example  is  that  related, 
in  note  15,  xiv,  of  the  seafarer  who  plunged  a  sharp  knife 
into  his  bladder,  a  little  above  the  pubes,  to  be  relieved 
of  retention  of  urine,  and  who  recovered  from  the  injury 
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notwithstanding  the  ensuing  urinary  infiltration  of  thei 
neighboring  connective  tissue.  The  eruihta  surgical 
historian  of  the  American  civil  war  of  1861-65,  George 
A.  Otis,  U,  S.  Army,  in  his  article  on  Pundured,  incised^ 
and  lacerated  wounds  of  the  bladder,  said  that  "no  sword, 
lance,  or  bayonet  wounds  involving  the  bladder  wei 
reported,  and  the  only  cases  belonging  to  this  grou] 
were  examples  of  punctures  of  the  bladtler  for  retentioi 
of  urine,  or  of  cystotomy  with  a  therapeutic  purpose, 
and  regarded  accidental  wounds  of  the  bladder  as  rare. 

14.  Lsiceratfid  wounils  of  the  bladder  are  well  exem- 
plified in  a  case  reported  by  Preacott  Hewett,  Lancet, 
1847.  "The  patient,  forty-seven  years  old,  when  re- 
ceived in  St.  George's  Hospital,  was  in  a  state  of  collapse 
owing  to  a  severe  injury  inflicted  by  acoiilental  impale- 
ment. He  had  slipped  off  a  table  upon  which  he  stood 
and  in  his  fall  had  knocked  over  a  chair,  one  of  the  1^;, 
of  which  had  entered  his  rectum  and  bla^ider.  Catbe* 
terisni  brought  out  a  quantity  of  bloody  urine.  .  .  , 
He  died  in  about  twenty-one  hours  after  admission  to 
the  hospital.  The  necropsy  revealed  a  large,  lacerated 
wound  in  the  forepart  of  the  rectum,  through  which  two 
fingers  were  easily  passeti  into  the  lower  vesical  fundus, 
and  another  extensive  laceration  was  found  at  the  right 
side  of  the  upper  fundus  leading  into  the  peritoneal 
cavity  which  contained  a  large  quantity  of  bloody  fluid 
mixed  with  recently  effused  lymph."*  No  better  ex- 
ample than  this  could  be  given  of  the  fatality  of  severe 
vesical  wounds,  especially  when  double  or  multiple  and 
involving  the  peritona-um.  Doubtless  it  was  the  close 
observat'on  of  the  progress  of  such  injuries  that  led  the 

*  Eve.  loc.  oil.  p.  359. 
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Father  of  Medicine  to  compose  the  aphorism  in  which 
ail  that  he  saiti  of  the  fatality  of  severe  vesical  wounds 
should  be  taken  at  its  true  meaning  and  not  as  too  often 
misconceived  to  signify  that  all  wounds  of  the  bladder 
were  anciently  iielieved  to  be  deadly  The  great  master 
of  medical  art,  knowing  perfectly  well  that  all  bladder 
wounds  do  not  necessarily  kill,  simply  wrote  severe 
wounds  of  the  bla(rder  are  deadly.  His  able  commenta- 
tor Galen  saiii  that  the  term  used  by  the  author  signified 
a  great  or  severe  wound,  and  that  the  epithet  deadly 
was  often  employed  in  the  sense  of  very  daugerous, 

15.  Shot  wounds  of  tlie  bladder  even  when  not  in- 
volving other  imjwrtant  parts,  are  all  attended  with 
danger,  but  in  unequal  degrees;  for  instance,  the  large 
•  wounds  inflicted  by  the  old  musket  balls  were  often 
lacerateti  and  allowetl  a  great  quantity  of  urine  to  gush 
into  the  pelvic  connective  tissue  or  into  the  peritoneal 
cavity,  otherwise  the  ball  tbopped  in  the  bladilcr  to 
become  the  nucleus  of  a  phosphatic  stone;  whereas 
the  missile  discharged  with  great  velocity  from  the  mod- 
em rifle  makes  practically  a  puncturcil  wound  and  so 
condenses  the  connective  tissue  along  its  whole  tract 
that  no  infiltration  of  urine  is  likely  to  occur.  But  even 
the  unspent  conical  Minie  ball  has  pas-se*!  through  and 
through  the  bladder  without,  doing  any  other  mischief. 
The  following  remarkable  case  of  recovery  from  a  shot 
wound  through  the  bla<ider  was  reported,  in  1853,  by 
Dr.  Palmer,  of  the  East  India  Company's  service.  The 
victim  was  a  woman  who  was  accidentally  shot  while 
crawling  on  her  hands  and  knees.  The  bullet  which  had 
entered  her  body  about  one  inch  from  the  right  side  of 
the  anus,  was  found  ini))edcled  in  the  loose  tiasuee  on 
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the  right  side  of  the  navel.  "In  it«  course  it  had  pene-l 
trated  both  the  bladiler  and  uterus.  ...  A  bloody  1 
discbarge,  mixed  with  urine,  flowed  freely  from  the  I 
wound  for  three  or  four  days,  when  it  ceased  altogether.  ■ 
.  .  .  In  three  weelts  she  was  restored  to  perfect  I 
health."* 

16.  Recovery  from  shot  wounds  through  and  through  ■^ 
the  bladder  is  sometimes  very  rapid,  particularly  when 
the  peritonteuni  is  not  involved,  as  in  Lidciell's  ani:l  other 
surgeons'  patients  referretl  to  by  Otis  in  his  exhaustive 
article  on 'shot  wounds  of  the  bladder.f  In  Liddell's 
case  the  ball  entered  at  the  left  of  the  hypogastriuin  and  I 
eraei^eti  from  the  right  buttock;  the  urine  escaping  i 
from  the  point  of  entrance.  A  similar  case,  occurring 
in  the  practice  of  Van  Buren,  is  also  recortled  by  Otis. 
Likewise  Hamiltj^n'a  case,  in  wliich  a  rifle  ball  entered 
above  the  pubes.  He  cites  four  adiUtional  cases,  one 
of  which  was  "an  oblique  perforation  of  the  pelvic 
cavity  by  a  ball  entering  in  the  right  inguino-Hypogastric 
region,  passing  through  the  bladder,  and  emerging 
through  the  sciatic  notch;  the  patient  making  a  satis- 
factory recovery."  Another  in-stance  of  recovery  after 
shot  perforation  of  the  bladi.ler  is  related  at  page  488 
of  the  first,  surgical  volume.  The  early  history  of  a 
good  example  of  recovery  is  given  from  the  report  ot 
Dr.  Rankin.  The  ball  had  entered  at  the  left  iliac  region, 
probably  perforated  the  fundus  of  the  bladder,  and 
emerged  at  the  right  buttock.  A  recovery  from  such  a 
bladder  wound  was  reported  by  Dr.  J.  D.  Jackson. 
Nearly  all  of  these  seven  cases  of  shot  perforation  of 
the  blarider  very  quickly  recovered  without  serious 
•  Eve.  loc.  cit.  p.  359.  ^Loc.  dt.  Vol,  II..  part  II. 
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complications,  owing  chiefly  to  their  being  punctures  in 
eEfect. 

17.  A  fair  conception  of  the  immediate  and  remote 
eEFects  of  the  generality  of  shot  wounds  of  the  bladder 
may  be  formed  from  a  glance  at  the  summary  of  the 
reports  made  by  field  and  hospital  surgeons  during  the 
American  civil  war,  as  given  by  Otis,  who  said  that  "in 
one  hundred  and  eighty-three  reported  cases,  eighty- 
seven  patients,  or  47.5  per  cent.,  sur\'ived;  though  a 
large  majority  suffered  from  grave  disabilities,  and  many 
from  distressing  infirmities,  which  have  resulted  fatally 
in  a  few  cases  after  years  of  suffering." 

18.  The  treatment  of  such  injuries  is  generally  very 
simple,  for,  beyond  extraction  of  the  bullet  when  lodged 
within  reach,  the  es-sential  requirements  are  rest  in  the 
horizontal  posture,  suitable  tirainage,  cleanliness,  and 
a  hght  dressing  of  the  woun<i.  Probing  ami  other  med- 
dlesome interference  can  only  serve  to  do  mischief  and 
perliaps  cause  serious  infection  of  the  wound.  In  those 
cases  of  lodgement  of  the  missile  in  the  bladder,  cys- 
totomy as  a  secondary  operation  becomes  necessary  for 
its  safe  extraction.  But  when  a  shot  or  any  other 
wound  of  the  bladder  is  known,  to  involve  the  peritoneal 
cavity,  the  abflomen  should  at  once  be  opened  in  the 
median  line,  the  intestines  examined  in  the  tract  of  the 
woumi  and  appropriately  dealt  with,  the  blood,  urine, 
and  excreta  washed  out  and  the  vesical  wound  inunedi- 
ately  trimmed  and  stitched;  the  final  step  being  the 
closure  of  the  exploratory  abdominal  incision, 

19.  Rupture  of  tlie  bladder  claims  the  closest  attention 
of  the  observer  on  account  of  the  great  importance  of 
its  early  diagnosis,  generally  attended  with  so  much 
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difliculty.  and  also  on  account  of  the  imperative  neces*) 
sity  for  prompt  surgical  interference  as  the  only  m 
of  materially  lessening  the  woeful  niortalily,  from 
rare  accident,  which  happily  has  been  thereby  m; 
veloualy  decreased  as  shown  by  comparison  of  its  death 
rat«,  for  a  perioil  of  sixty  years,  down  to  1851,  collated 
by  Stephen  Smith  *  and  the  figures  given  by  others  in 
1882  and  1903.  Out  of  Smith's  seventy-eight  cases, 
seventy-three  died,  and  only  five  recovered;  whilst 
thirty-one  years  thereafter,  in  1882,  Bartels  collected 
one  hundred  and  sixty-six  cases,  of  which  one  hundred 
and  foity-nine  died,  and  seventeen  recovered;  and,  in 
1903,  Jones  reported  fifty-four  cases,  of  which  twenty- 
six  died,  and  twenty-eight  recovered.  This  decrease  in 
mortality  ap|>ears  to  be  due  chiefly  to  a  chagnosis  made 
early  enough,  in  a  fair  proportion  of  cases,  to  permit 
the  application  of  modem  methods  of  treatment.  Until 
the  end  of.  the  third  quarter  of  the  nineteenth  century, 
intra-peritonea!  ruptures  were  generally  believed  to  be' 
beyond  remedy.  The  distress  of  the  sufferers  waa 
soothed  by  opiates  and  the  hour  of  death  sadly 
awuted!  Of  so  rare  occurrence  is  rupture  of  the 
bladder,  or  so  seldom,  formerly,  wa.'i  it  diagnosticated, 
that  down  to  1851  the  profes.sion  of  the  whole  world 
haii  suppUed  reports  of  cases  by  only  forty-two  writers, 
in  the  course  of  sixty  years;  whereas  from  1851  to 
1906,  more  than  two  hundred  contributions  were  made 
to  illustrate  the  di^;nosis  and  treatment  of  this  lesion. 


1 


*  A  contribution  to  the  Btatixtiiw  of  nipl.iire  of  the  urinary  blad- 
der; with  a  table  of  seventy-eight  caaes.  By  Stephen  Smith,  M.D..- 
assislAnt  Burgeon  to  Bellevue  Hospitnl,  N,  Y,.  New  York  Journal  oi 
Medicine  and  the  Collateral  Sciences.  Volume  VI,  New  Series, 
March,  1851,  pp.  336-375. 
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20.  The  researches  of  statisticians  regarding  sex  and 
E^e  show  that  vesical  rupture  occurs  less  frequently 
in  females  than  in  males.  Only  eleven  cases  of  rupture 
of  the  female  bladder  are  noted  among  the  seventy- 
eight  cases  in  Smith's  table.  This  disproportion  ia 
ascribed  to  difference  in  pelvic  configuration,  in  habita, 
in  occupation,  etc.  Then,  too,  men  are  much  oftener 
exposed  to  injury  than  women.  The  statisticians  have 
also  examined  the  question  of  age  and  show  that  the 
time  of  hfe  at  which  the  injury  is  most  Uable  to  occur 
is  during  the  period  of  greatest  botlily  activity  when  men 
are  more  frequently  exposed  to  violence.  Thus  the 
accident  happens  oftener  to  men  between  the  ages  of 
twenty-five  and  forty;  very  rarely  in  chiKlhood  and  still 
more  rarely  after  the  age  of  fifty-five.  Not  a  single  CAse 
occurring  at  the  age  of  .sixty  is  recorded  by  Smith. 
Other  writers  have  reported  cases  of  this  injury  in  pa- 
tients of  sixty  and  upward.  As  to  the  other  extreme  of 
age,  the  in.'«tances  are  few.  Harrison,  in  the  Dublin 
Journal  of  Me<iical  Science,  Vol.  XI,  gives  the  history 
of  a  boy  two  years  and  a  half  old  who  was  run  over  by 
a  cart  wheel  and  lived  ten  day^.  The  rent  was  in  the 
anterior  vesical  wall.  In  the  Charleston  Medical  Jour- 
nal, Vol.  V,  Is  to  tie  found  a  record  of  Pendleton's 
case  of  a  boy  seven  years  old  who  was  trodden  upon  and 
died  on  the  fourth  day.  The  rupture  was  intra-jieri- 
toneal;  the  abdomen  containing  two  gallons  of  fiuid. 
The  case  of  bladder  rupture,  in  a  girl  five  years  old, 
related  by  Robinson  in  The  Lancet  for  January  23, 
1904,  is  mentioned  by  Horwitz  in  liis  paper  published 
in  the  December,  1905,  number  of  the  Annals  of  Surgery, 
An  account  by  Cooper,  in  the  Guy's  Hospital  Reports, 
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Vol,  II,  1844,  is  given  of  a  girl  aged  nine  years  who  wi 
run  over  by  a  cart  and  died  on  the  second  day.    Th( 
were  three  rents  in  the  bliwider.    Three  of  these  four 
instances  were  taken  from  Smith's  table. 

21.  Rupture  of  the  bladder  may  be  the  result  of  direct 
or  of  indirect  violence;  of  straining  to  reheve  the  dia*' 
tended  organ;  of  parturition,  or  of  pressure  by  a  uterins 
displacement  causing  retention  of  urine;  or  of  violent 
contraction  of  the  abdominal  muscles  upon  an  over- 
distended  bladder.  Of  direct  violence,  Smith  tabulates 
fifty-seven  cases;  of  indirect  violence,  seven  cases;  of 
straining  to  pass  urine,  the  bladder  being  distended 
owing  to  obstructing  urethral  stricture,  five  cases;  trf 
distension  of  the  viscus  during  parturition,  four  cases; 
of  distension  from  uterine  retroversion,  one  case;  and 
in  four  cases  the  cause  is  not  stated.  In  relation  to 
the  site  of  the  rupture,  it  may  be  worth  noting  that,  of 
the  seventy-eight  tabulated  cases,  sixty-four  of  which 
were  stated  with  precision,  the  rent  occurred  through 
the  posterior  wall  in  only  eleven  cases;  whilst  it  wa» 
found  in  thirty-four  cases  at  or  very  near  the  vesical 
summit  which  rises  so  high  up  above  the  pelvic  brinif 
during  great  distension  of  the  organ;  as  to  escape  direct 
contact  with  unyielding  structures.  At  the  fore  part 
of  the  bladder  rupture  occurred  in  nine  cases;  at  the 
sides,  in  five  cases;  and  at  or  near  the  neck,  in  five  cases. 
It  may  be  interesting  to  note  that  in  thirty  of  these 
seventy-eight  cases  the  rents  ranged  from  three  milli- 
meters to  five  centimeters  in  extent,  and  that  in  nine 
instances  only  did  they  exceed  five  centimeters;  four 
of  these  nine  cases  being  stated  respectively  as  large, 
very  large,  throughout  the  whole  extent,  extensively 
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lacerated.-  In  the  rest  of  the  cases  the  degree  of  lacera- 
tion was  not  clearly  indicated.  One  of  the  most  ex- 
tensive of  lacerations  is  that  figured  by  R.  W.  Taylor. 
It  occupied  nearly  the  whole  posterior  vesical  wall  in 
three  radiating  rents. 

22.  Of  urethral  stricture  as  the  remote  cause  of  rup- 
ture of  the  bladder,  besides  the  five  cases  cited  by  Smith, 
three  more  cases  may  be  recorded;  one  originally  related 
by  Home  and  mentioned  by  Cruse;*  one  in  the  writer's 
service  at  Bellevue  Hospital;  and  one  by  A.  V.  Will- 
iams.t  Other  cases  have  since  been  reported  in  which 
urethral  stricture  v/as  the  remote  cause  of  the  rupture. 

23.  Of  straining  to  relieve  the  over-distended  bladder 
as  the  direct  cause,  stricture  being  the  remote  cause, 
of  its  rupture,  the  following  is  a  fair  example:  A  man, 
thirty-six  years  of  age,  suffering  from  urethral  stricture 
with  urinary  retention,  felt  "something  give  way  within 
him,"  while  straining  to  pass  water,  two  days  before 
his  admission  to  Bellevue  Hospital,  but  was  able  to  walk 
and  call  upon  a  physician  who  catheterised  him  and  drew 
off  one  hundred  and  eighty  grammes  of  urine.  When 
he  entered  the  hospital,  he  had  passed  no  urine  for  forty- 
two  hours.  The  abdomen  was  then  tympanitic,  painful, 
and  tender  to  touch.  Through  a  small  catheter,  one 
hundred  and  eighty  grammes  of  urine  flowed  without, 
however,  giving  relief  to  his  suffering.  .  ,  .  Mean- 
while, the  stricture  was  dilated  to  No.  9  (Engli.sh) 
catheter  which  was  retmned  in  position  from  the  seventh 
to  the  eleventh  day,  when  it  was  withdrawn  on  account 
of  the  en.*!uing  urethral  and  vesical  irritation,  but  waa 

•  Medical  Recotd.  Vol.  VI,  No.  11,  Aug.,  1871. 
f  New  York  Medical  Times,  January,  1855. 
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reintroduced  on  the  same  day  owing  to  a  sudden  pi 
in  the  blaiUler  and  the  escape  of  a  little  blood.  An  in- 
durated and  painful  mass  in  the  lower  hypogastrium 
was  detected  on  the  twelfth  day.  Twenty-four  hours 
thereafter,  the  patient  had  a  rigor  followed  by  high  body 
temperature  and  sweating.  .  .  .  The  mass  in  the 
hypogastric  region  softened,  pointed  toward  the  right 
inguinal  ring,  was  freely  incised,  on  the  twenty-ninth 
day,  and  discharged  an  abundance  of  fetid  pus  and 
urine.  He  then  failed  steadily  and  died  on  the  forty- 
sixth  day.  The  post-mortem  examination  revealed 
septic  pyelo-nephritis  and  intense  cystitis.  .  ,  . 
,  .  .  There  was  a  rupture  in  the  anterior  vesical  w^ 
a  little  to  the  right  of  the  median  tine.  The  opening  in 
the  mucous  membrane  was  somewhat  rounded  and  ad- 
mitted the  index  finger.  The  muscidar  anti  fibrous  coats 
showed  a  vertical  rent  two  centimeters  and  a  half  in 
length.  The  adjacent  tissues,  down  to  the  rectum, 
exhibited  the  ravages  made  ordinarily  by  decomposed 
infiltered  urine.  Nature,  in  this  case,  had  striven  to 
do  what  the  surgeon's  knife  should  have  accomplished 
hatl  it  been  early  iLsed. 

24.  A  striking  example  of  rupture  of  the  over-dis- 
tended bladder  by  violent  contraction  of  the  abdominal 
muscles  during  powerful  efforts  to  resist  anesthesia,  is 
worth  another  notice  for  what  it  teaches,  although  it 
was  recorded  in  Cruse's  paper  and  in  the  writer's  work 
on  Diseases  of  the  Urinary  Organs,  1873.  The  patient, 
sixty  years  olrl,  was  able  to  walk  up  to  his  waril  in  the 
hospital,  saying  that  he  had  passed  no  urine  for  three 
days,  but  would  give  no  further  information.  The 
bladder  was  greatly  distended.    The  periniBiun,  scro- 
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turn;  and  penis  were  of  a  dusky  red  and  much  swollen 
from  urinary  infiltration  which  had  occurred  twelve 
hours  from  the  beginning  of  the  retention.  .  .  .  Ex- 
ploration of  the  urethra  by  the  house  sui^eon  led  him 
to  the  belief  that  the  obstacle  to  the  passage  of  bougies 
and  catheters  beyond  the  perinea]  region  was  of  the 
nature  of  a  stricture,  and  to  the  determination  of  making 
a  more  thorough  exploration  with  the  aid  of  aniestliesia 
wiiich,  as  soon  as  administered,  caused  the  patient  to 
become  greatly  excited  and  to  struggle  violently,  when 
suddenly  the  hypogastric  tumor  disappeared  and  the 
former  area  of  dulness  became  tympanitic.  Cathet«rism 
again  failetl.  There  was  no  sign  of  collapse.  Four  hours 
later  the  integuments  of  the  penis  and  scrotum  were 
freely  incised  and  suitably  dressed.  From  that  time 
the  patient  made  no  motion  or  sound  to  attract  the  at- 
tention of  the  nurse,  who  found  him  dead  four  houra 
after.  The  post-mortem  examination  revealed  a  com- 
plete rending  of  the  urethra  near  its  bulbo-membranouB 
junction,  evidently  the  result  of  a  severe  perineal  con- 
tusion, and  this  accounted  for  the  retention  and  extrava- 
sation of  urine.  At  the  posterior  part  of  the  upper 
vesical  fundus  was  a  laceration  thirteen  millimeters  in 
length  through  which  two  hters  and  a  half  of  bloody 
urine  had  escaped  into  the  peritoneal  cavity.  Had 
supra-pubic  capillary  puncture  and  aspiration  of  the 
urine  been  employed,  as  so  clearly  indicated,  instea<l  of 
resorting  to  anfesthesia,  for  a  futile  purpose,  there  would 
not  have  been  a  rupture  of  the  bladder.  The  fate  of 
this  man  natm-ally  suggests  that  no  patient  whose  blad- 
der is  much  distended  should  be  subjected  to  anasthesia 
until  the  viscus  is  reUeved  of  its  burden  of  urine.  * 
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25.  Rupture,  incomplete  or  complete,  single,  double, 
or  multiple,  may  occur  in  any  of  the  divisions  of  the 
bladder.  It  may  involve  the  peritoneum  or  any  of  those 
adjacent  parts  that  are  not  invested  by  thi.s  serous 
membrane.  It  occasionally  occurs  while  the  organ  is  in 
a  state  of  vacuity,  but  in  the  vast  majority  of  instances 
the  accident  has  happened  while  the  viscus  was  dis- 
tended with  urine.  It  has  been  suggested  that  rupture 
of  the  bladder  may  have  for  predisposing  cause  some 
morbid  condition  of  the  organ  rendering  it  ■vulnerable 
or  lessening  the  resistancp  of  its  wall  to  a  shock  or  blow 
or  to  straining  when  it  is  in  a  state  of  plenitude,  If  it 
be  remembered  that  the  rending  of  the  vesical  wall 
occurs  ordinarily  in  men  under  the  age  of  fifty,  when 
the  bladder  presumably  is  sound,  this  notion  will  be 
tenable  only  within  very  restricted  limits.  The  diseased 
blailder  has  been  ruptured  by  its  simple  distension  with 
urine  or  when  artificially  distended  as  in  the  instance 
related  by  Wyeth,  who,  during  treatment  of  a  case  of 
chronic  cystitis,  threw  in  fourteen  ounces  of  fluid  which 
caused  a  rent  through  the  anterior  vesical  wall.*  From 
traumatisms  proper  should  be  distinguished  thase  solu- 
tions of  continuity  caused  by  calculi  or  foreign  bodies 
that  have  lingered  indefinitely  in  the  bladdei-,  or  the 
leakage  of  urine  which  results  from  perforative  ulcera- 
tion at  the  bottom  of  certain  small  pouches  so  often 
found  in  the  bladders  of  men  who  have  long  suffered 
from  urethral  or  prostatic  obstruction  to  urination,  as 
pointed  out  by  Mercicr  in  his  paper  on  spontaneous 
perforations  of  the  bladder -t 

•  New  York  Medical  Journal,  October  19,  190]. 
t  See  Bladder  Sacciilalion.     Kote  14. 
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26,  A  few  typical  instances  of  ulcerative  perforation 
by  a  stone  or  by  a  catheter  should  here  be  iioteil  for  the 
reason  that  the  condition  has  been  confountled  so  often 
with  rupture  of  the  blatlder.  The  first  case  related  by 
Horwitz  *  is  an  excellent  example,  not  of  vesical 
rupture  but  of  intra-peritoneal  ulcerative  perforation  of 
the  bladder  wall  by  a  large  stone,  as  appear  to  be  the 
twenty-nine  additional  cases  to  which  he  refers.  His 
second  case  is  another  good  example  of  perforation  caused 
in  this  instance,  by  the  retention  of  a  metallic  catheter. 
A  man  of  middle  age,  under  treatment,  at  Beilevue 
Hospital,  for  urethral  stricture,  was  put  to  bed  and  an 
ordinary  stiff  gum  catheter  introduced  and  ret-ained  in 
the  bladder  for  continuous  dilatation  of  the  stricture. 
At  the  end  of  two  days  the  instrument  was  withdrawn, 
when  he  suddenly  collapsed  and  died  during  the  night 
following.  The  necropsy  showed,  at  the  lower  part  of 
the  posterior  wall  of  the  bladder,  an  intra-peritoneal 
ulcerative  perforation  through  which  a  flood  of  urine 
had  escaped.  A  similar  case  is  mentioned  by  Spence, 
of  Edinburgh-t  None  of  these  cases  could  properly  be 
placed  in  the  category  of  bladder  rupture. 

27.  Of  incomplete  rupture,  Smith  gives  in  evidence 
but  one  case,  originally  reported  by  Keal,  in  which  the 
rent  did  not  extend  entirely  through  the  bladder.  The 
injury  occurred  while  the  patient  was  straining  to  uri- 
nate. He  "felt  something  crack  in  his  abdomen,"  then 
had  a  chill.  His  bladder  was  relieved  of  "  two  quarts  of 
bloody  urine"  by  means  of  a  catheter,  and  he  recovered. 

*  Annals  of  Surgery,  December,  1905, 

t  See  note  33 — Ureth.  Btrict.  in  the  perineal  region;  their  ester-    i 
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28.  Complete  rupture  occurred  in  seventy-seven  of  the 
eeventy-eight  cases  to  which  reference  has  been  made. 
Forty-eight  of  these  involved  the  peritoneeum;  eight 
were  at  the  anterior  surface  below  the  peritoneal  re- 
flection; three  were  on  the  right  side;  two  on  the  left 
side;  and  five  were  at  or  near  the  neck.  In  the  remain- 
ing cases  the  site  of  the  rupture  is  not  clearly  stated. 
In  sixty-nine  cases  the  rupture  was  single;  in  four  cases 
there  were  two  rents;  in  one  case  there  were  three  rents; 
in  one  case  there  were  many  rents,  the  number  not 
stated;  in  one  case  no  bladder  was  found;  and  in  one 
case  the  whole  viacus  was  destroyed  except  the  trigone. 
Twenty-three  of  these  patients  were  in  a  state  of  alco- 
holic intoxication  at  the  time  of  the  injury. 

29.  The  very  high  percentage  of  mortality  from  rup- 
ture of  the  bladder  prior  to  1851,  and  even  down  to  1882, 
its  immediate  and  remote  causes,  anil  the  lesions  con- 
secutive to  the  injury,  though  already  pointed  out  are 
again  briefly  referred  to  if  only  as  a  reminder  that,  in 
the  majority  of  instances,  the  vesical  injury  is  within 
reach  of  an  explonng  supra-pubic  incision  which  ad- 
nuts  of  no  delay,  otherwise  it  would  not  be  possible  to 
avert  peritonitis  or  destructive  urinary  infiltration  of 
the  pelvic  connective  tissue  and  consequent  sepsis. 

30.  The  lesson  taught  by  the  mortuary  records  of 
former  times  is  of  much  practical  import,  especially  in 
consideration  of  the  means  now  employed  in  the  di^- 
nosis  and  treatment  of  bladder  rupture,  for  the  errors 
of  laborers  of  the  past,  when  carefully  scrutinised,  can- 
not fail  to  enlighten  those  of  the  present.  Even  when 
the  diagnosis  is  not  made  early,  there  is  a  fair  hope  of 
rescuing  some  victims  after  the  lapse  of  many  days  from 
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the  time  of  injury,  and  it  may  be  safely  Baid  that  it  ia 
scarcely  ever  too  late  for  the  surgeon's  ministration, 
with  knife  in  hand,  though  he  may  expect  nothing  more 
than  the  mitigation  of  suffering. 

31.  The  foregoing  notes,  sufficiently  indicating  the 
causes  and  immediate  effects  of,  as  well  as  the  former 
percentage  of  mortality  from,  rupture  of  the  bladder, 
may  properly  be  followed  by  annotations  on  its  main 
symptoms,  its  diagnosis,  and  its  modern  treatment, 

32.  The  symptoms  of  this  injury  vary  according  to 
the  degree  of  violence  inflicted  upon  the  organ  and  aii- 
jacent  parts;  for  instance,  a  fall  from  a  great  height,  a 
powerful  concussion,  the  crushing  of  the  pelvi,s  under 
the  wheel  of  a  heavy  wagon,  a  very  severe  blow  to  the 
hypogastrium,  etc.,  followed,  perhaps,  by  the  passage 
of  a  little  bloody  urine,  may  at  once  indicate  the  true 
nature  of  the  hurt,  or  may  cause  such  profound  general 
shock  as,  at  first,  to  mislead  the  observer.  But  when, 
soon  after  any  such  injury,  there  is  a  constant  desire 
and  inabihty  lo  urinate,  this  symptom  is  surely  signifi- 
cant of  vesical  rupture,  particularly  if,  to  reheve  this 
supposed  ischuria,  a  catheter  is  intrmluced  and  little 
or  no  urine  flows;  anuria  being  of  course  excluded.  If 
during  straining  efforts  retention  of  urine  is  suddenly 
apparently  relieved,  the  presumption  is  that  the  bladder 
wall  has  given  way  and  that  through  the  rent  the  urine  is 
poured  into  the  peritoneal  cavity  or  the  pehic  connective 
tissue,  especially  if  this  apparent  relief  is  preceded  by 
an  internal  explosive  sensation,  and  followed  by  a  sharp 
pain  in  the  hypogastric  region  and  rapiti  abdominal 
distension  in  case  the  rupture  involve  the  peritoneum. 
Then  follow  nausea,  vomiting,  syncope,  lowering  of  the 
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body-temperature,  undue  frequency  of  the  pulse, 
quenehable  thirst,  etc.  Some  of  these  s3Tiiptoins 
often  wanting,  and  occasionally  patients  make  no  com- 
plaint whatever,  are  able  to  walk  about,  and  yet  die  of 
the  injury  within  a  few  days  or  even  a  few  hours.  Those 
surviving  beyond  three  or  four  days  are  generally  at- 
tacked with  violent  peritonitis  which  leaves  no  doubt 
as  to  the  site  of  the  rupture,  or  are  seized  with  rigors 
indicating  urinary  infiltration  of  the  pelvic  connective 
tissue.  Sudden  collapse  following  a  severe  blow  to  the 
hypogastriura  or  violent  straining  to  relieve  an  over- 
distended  bladder  is  suggestive  of  a  large  rent  through 
which  an  abundance  of  urine  is  poured  into  the  peri- 
toneal cavity  or  into  the  pelvic  connective  tissue.  In 
case  of  a  sniall  rent  there  are,  at  first,  but  few  if  any  in- 
dications of  its  occurrence  beyond  the  sensation  of 
"something  cracking"  in  the  abdomen.  However,  the 
constant  desire  and  inability  to  urinate  seem  to  be  pres- 
ent in  nearly  all  cases.  Later,  when  there  is  a  diffuse 
swelling  and  crepitation  in  the  lower  hypogastrium,  a 
rent  in  the  anterior  vesical  wall  has  probably  occurred, 
whilst  the  same  condition  discerned  in  the  ischio-rectal 
region  is  a  fair  indication  of  rupture  of  the  lower  lateral 
wall  or  of  the  neck,  with  infiltration  of  the  pelvic  con- 
nective tissue.  Such  are  among  the  most  prominent 
symptoms  of  bladder  rupture. 

33.  The  diagnosis  of  rupture  of  the  bladder  would 
ordinarily  be  easy  if  the  symptoms  detailed  in  the  pre- 
cefling  note  were  always  appreciable,  but  they  are  too 
often  masked  by  the  immediate  effects  of  certan  in- 
juries of  other  parts  or,  at  times,  are  extremely  obscure 
and  even  altogether  wanting.    Therefore  it  is  that  the 
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diagnostician  should  give  the  most  careful  considera- 
tion to  such  phenomena,  be  they  never  so  Blight,  as  may 
be  manifested;  but  if  still  in  doubt  he  should  not  waste 
time  in  striving  to  assure  himself  of  the  true  nature  of 
the  injury  and  at  once  proceed  to  an  exploratory  opera- 
tion to  be  followed  perhaps  by  a  ra(.1ical  process  of  cure. 
The  only  safe  preparatory  exploratian  to  be  made  is 
by  means  of  a  soft  catheter  partly  to  help  in  excluding 
anuria,  especially  in  the  case  of  a  drunken  man.  The 
water  test  has  proved  so  harmful  that  few  surgeons  now 
use  it;  the  bad  effects  of  the  air  test  have  led  to  its 
rejection;  and  resort  to  the  cystoscope,  for  ascertaining 
the  site  of  the  ruptm^,  generally  consumes  too  much 
of  the  precious  time  that  should  be  otherwise  employed 
for  the  gowl  of  the  sufferer. 

34.  The  treatment  of  vesical  rupture,  always  to  be 
undertaken  without  delay,  varies  in  accordance  with  the 
site  of  the  rent,  but  in  case  of  any  doubt,  a  supra-pubio 
explorative  indsion  should  at  once  be  made  to  bring 
into  view  the  bladder,  aince  the  great  majorities  of  its 
wounds  are  accesable  by  this  route.  A  prompt  explorar 
tion  of  this  sort  would  probably  have  saved  the  life  of 
the  man  who  survived  for  forty-six  days  a  rupture  in- 
vohing  the  pelvic  connective  tissue,  and  whose  case  is 
related  in  note  23  of  this  chapter.  The  two  foUowing 
examples  of  the  good  effects  of  a  free  supra-pubic  in- 
cision are  of  sufficient  interest  to  be  again  recorded. 
They  both  recovered.  In  July,  1848.  Professor  Syme 
was  called  to  see  a  youth  of  seventeen,  who,  in  attempting 
to  leap  a  fence,  had  fallen  forward,  striking  violently  his 
abdomen  against  a  spar,  and  ruptured  his  bladder.  Four 
ounces  of  bloody  urine  were  drawn  off  through  a  catheter 
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which  was  again  used  on  the  next  day  with  the  same 
effect.  On  the  third  day  a  free  supra-pubic  incision  waa 
made  which  gave  issue  to  a  quantity  of  urine.  A  finger 
passed  into  the  wound  entered  the  bladder.  Sloughs  of 
connective  tissue  came  away  on  the  seventh  day,  and 
two  weeks  after  the  operation  the  patient  was  well. 
In  the  New  York  Medical  Times  for  January,  1855, 
A.  V.  Williams  gave  an  account  of  a  case  of  rupture 
of  the  anterior  vesical  wall,  of  which  the  foUowing  ia" 
a  brief  abstract:  On  June  10,  1854,  Dr.  Williams  was 
requested  to  see  a  man  thirty-two  years  of  age  suffer- 
ing from  a  very  narrow  urethral  stricture  with  tvr 
days  retention  of  urine,  during  which,  while  making  a 
violent  effort  to  expel  urine,  "he  felt  something  give 
way  with  a  snap  in  his  belly,"  to  the  apparent  relief  of 
the  ischuria.  On  the  next  day  a  supra-pubic  incision 
was  maile  through  which  urine  flowed  abundantly.  The 
bladder  was  then  cut  open  in  the  median  line  with  a 
view  to  extrotiuction  of  the  catheter.  Urine  continued 
to  pass  away  through  the  wound,  and  sloughs  of  con- 
nective tissue  having  been  cast  off,  left  a  granulating 
surface  which  speetlily  healed,  and  on  the  twenty- 
seventh  tlay  the  wound  hat!  entirely  closed. 

35.  The  perineal  route,  except  in  the  ca.se  of  urethral 
stricture  as  the  remote  cause  of  the  rupture,  does  not 
seem  to  be  equal  to  the  supra-pubic  route,  although  the 
lower  cut  has  answered  well  on  sundry  occasions.  Two 
notable  instances  may  be  mentioned;  the  first  recorded 
by  Walker,  of  Massachusetts,  in  1845,  and  the  second 
by  Mason,  of  New  York,  in  1872.  (1)  A  man  twenty- 
three  years  of  age,  injured  by  rail  cars  while  his  blailder 
waa  distended,  suffered  a  fracture  of  the  pelvic  bones  and 
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rupture  of  the  anterior  vesical  wall  with  urinary  extra- 
vasation in  the  right  iliac  region,  to  reheve  which  Dr. 
Walker  resorted  to  a  lateral  perineal  incision  extending 
into  the  bladder  as  in  the  operation  for  atone.  This 
prompt  measure  afTordetl  free  escape  for  the  extrava- 
sated  urine  and  served  also  to  drwn  the  bladder  until 
the  parts  healed.  The  patient  made  a  good  and  rapid 
recovery.  (2)  This  method  of  treatment  was  tested 
by  Dr.  Mason,  who,  in  a  case  of  blaclder  rupture  with 
urinary  infiltration  of  the  pelvic  connective  tissue,  made 
the  perineal  cut  forty  hours  after  the  injury,  and  the 
patient  wa.s  well  on  the  thirty-ninth  day.  In  any  case 
of  vesical  rupture,  with  urethral  stricture  as  its  remote 
cause,  the  perineal  route  has  the  advantage  of  relieving 
the  stricture  whilst  it  drains  the  bladder  and  adjacent 
infiltrated  connective  tissue.  In  such  a  case  a  median 
perineal  incision  is  made  through  the  stricture  and  the 
whole  membranous  region  of  the  urethra,  then  a  pros- 
tato-vesical  cut  as  in  medio-lateral  Uthotomy,  But  whea, 
through  rectal  i:ligital  exploration,  there  is  reason  to 
believe  that  the  rupture  has  occurred  at  or  near  the 
vesical  neck,  the  lateral  perineal  cut  Ls  clearly  indicated 
as  the  most  direct  means  of  draining  the  infiltrated 
connective  tissue. 

36.  In  case  of  intra-peritoneal  rupture,  divers  plans 
of  treatment  were,  at  first,  proposed,  among  which  was 
that  of  HarrL'^on,  of  Dublin,  who  suggestefl,  but  never- 
carried  out,  tlie  tapping  of  the  peritoneum  through  its 
recto-vesical  pouch.  This  proposal  was  made  on  account 
of  the  invariable  failure  of  abdominal  tapping  with  in- 
tent to  rid  the  peritoneal  cavity  of  the  effused  urine. 
Thorp  succeeded  m  passing  a  catheter  by  the  natural' 
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route  and  so  tlirough  the  intra-pcritoneal  rent  of  a  rup- 
tured bladder ;  drawing  off  the  effused  urine  and  waahing 
the  peritoneal  cavity  with  warm  water.    The  patient  J 
recovered  *    Tliis  process,  now  quite  unnecessary,  has  I 
since  been  employed  by  other  surgeons.     However,  in] 
none  of  these  int^tances  was  any  atttiinpt  made  to  close  j 
the  vesical  wound.    The  first  proposal  to  that  effect  I 
was  from  Dr.  Blundell,  who  sMd  substantially  that,  in 
cases  of  bladder  rupture  involving  the  peiitoneum,  he 
would  recoiiunend  the  making  of  a  supra-pubic  incision, 
draw  off  the  effused  urine,  wash  tiie  peritoneal  cavity 
with  wann,  distilled  water,  and  close  the  laceration  with 
a  ligature,  etc.    This  method  of  treatment,  then  re- 
garded as  too  heroic  and  unwarrantable,  is  the  one  now  I 
carried  out  so  successfully  with  the  technic  modificar  J 
tions  that  have  since  been  made, 

37.  The  steps  of  the  present  mode  of  effecting  closure 
of  iatra-peritoneal  bladder  wounds  are  as  follows:  The 
patient  is  placed  in  the  Trendelenburg  position;  a  suffi- 
cient incision  is  made  in  the  metiian  hne  to  freely  expose 
the  bladder;  and,  after  thoroughly  cleansing  the  peri- 
toneal cavity,  the  intestines  are  held  back  by  a  wad  of 
gauze.  The  sutures,  either  of  fine  silk  or  chromicised 
cat  gut,  are  applied  by  means  of  a  curved  instrument 
similar  to  the  needle  used  in  uranoplasty.  Two  rows 
of  interrupted  Lembert  stitches  are  needed.  In  the  first 
row,  the  sutures,  about  five  millimeters  apart,  should  be 
through  the  fibrous  and  muscular  layers,  and  in  the 
second  row  through  the  peritoneal 'Coat,  or  in  this  second 
row  the  mattress  suture  may  be  u.sed.    The  first  and 

*  Observationa  on  Rupture  of  the  Urinary  Bladder,  by  Heniy 
Thorp.  M.D.,  Dublin  Quarteriy,  1868. 
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last  sutures  of  either  row  shoultl  be  applied  very  close  to 
the  angles  of  the  rent  as  a  precaution  against  leakage 
of  urine.  When  the  rupture  is  at  or  near  the  summit  of 
the  bladder,  its  closure  Is  attended  with  comparatively 
httle  difficulty,  but  when  low  down  on  the  posterior 
wall,  the  suturing  is  a  very  delicate,  slow,  and  tedious 
process  requiring  much  patience,  skill,  and  gentleness. 
However,  despite  the  observance  of  the  greatest  pre- 
cautions in  closing  the  rent,  slight  leakage  of  urine  has 
sometimes  occurred,  but,  as  a  general  rule,  this  has  not 
proved  very  serious.  It  is  only  an  abundant  flow  of 
urine  causing  general  peritonitis  that  endangers  life. 
It  is  not  wise  to  distend  the  bladder  by  means  of  water 
or  air  with  intent  to  <lemon.strate  the  impermeability 
of  the  closeil  rent,  because  such  tiistension  is  almost 
certMn  to  weaken  if  not  to  more  seriously  injure  some 
part  of  the  line  of  sutures  and  so  cause  fatal  leakage  of 
urine  within  two  or  three  days.  Neither  is  it  wise,  after 
"closure  of  the  external  wound,  to  retain  a  catheter  in 
position  for  drainage  of  the  hla<ldcr  as  the  clt^ging  of 
the  instrument  is  more  than  likely  to  cause  a  retention 
of  urine  sufficient  to  reopen  the  closed  rent.'  The  urine 
should  therefore  be  drawn  off  every  two  hours  at  first, 
later  every  three  hours,  if  there  be  not  polyuria,  and  this 
frequent  catheterism  should  be  continued  during  eight  or 
ten  days  from  the  time  the  external  wound  has  been 
stitched  and  suitably  dressed. 

38.  In  a  paper  on  Traumatic  Intra-peritoneal  Rup- 
ture of  the  Bladder  (Am,  Meil.  Journal  of  the  Medical 
Sciences,  July,  1906),  Ashhurst  analysed  one  hundred 
and  ten  such  cases,  of  which  sixty-three  recovered  and 
forty-seven  died.    These  one  hundred  and  ten  cases  of 
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bladder  rupture  had  occurred  between  the  years  IS6OJ 
and  ]  905  and  had  been  subjected  to  oijeration  from,'! 
less  than  eight  hours  to  the  third  day  after  the  injury. 

39.  There  is  a  feature  in  intra-peritoneal  rupture  <A'\ 
■  the  greatly  over-dist«ntled  bladder  which  has  a  very 
important  diagnostic  and  therapic  significance,  and  that 
is  the  profuse  hEemorrhage  which  sometimes  occurs,  not 
from  the  rent  but  from  the  whole  surface  of  the  vesical 
mucous  membrane;  this  excessive  bleeding  being  due 
to  the  sudden  cessation  of  the  mechanical  pressure 
exerted  upon  the  capillaries  of  the  membrane  *  by  the 
cushion  of  urine.  This  sort  of  haimorrhage  appears  to 
have  occurred  in  the  case  cited  in  note  24  of  this  chapter, 
and  also  in  six  of  Smith's  cases  in  which  a  very  con- 
siderable amount  of  blood,  much  more  than  could  be 
accounted  for  by  the  mere  laceration,  was  foimd  in  the 
l^eritoneal  cavity.  In  auch  circumstances,  before  at- 
tempting to  close  tlie  vesical  wound,  it  is  well  to  look  for 
blood-clots  in  the  bladder  and  at  once  extract  them,  if 
necessary,  through  a  cut  made  in  the  anterior  wall,  and 
tlien  to  use  means  for  the  speedy  staunching  of  the 
ha?morrhage  if  not  already  arrested  hy  the  natural  con- 
traction of  the  muscular  coat;  otherwise  the  bladder  is 
likely  to  become  greatly  distended  with  blood  and  so 
destroy  the  work  of  repair  of  the  rent  and  perhaps  end 
the  sufferer's  life.  Profuse  haemorrhage  occurring  in 
case  of  any  rupture  which  involves  the  pelvic  connective 
tissue,  requires  a  treatment  similar  to  that  employed  to 
check  the  bleetiing  tliat  follows  the  precipitate  evacua- 
tion of  the  over-distended  bladder,  and  which  is  detailed 
in  the  chapter  on  bladder  hiemorrhagc.- 

*  See  note  2,  chapter  XXIIl,  Bladder  Hsmorrbage. 
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1.  The  surgeon  is  not  unfrequently  called  to  extract '] 
foreign  substances  that  have  reached  the  cavity  of  the  ■ 
urinary  bladder  from  within  or  from  without  the  human  | 
body.  It  therefore  behooves  him  to  be  on  the  alert  ) 
respecting  the  divers  routes  taken  by  these  intruders, 
some  of  which  pass  into  this  visrus  from  the  intestinal 
canal,  whilst  others  ent«r  through  external  wounds  or  ' 
by  way  of  the  urethra. 

2.  Ingesta,  from  the  small  or  from  the  large  intestines, 
such  as  seeds,  vegetable  fibers,  or  cells,  fish  or  bird 
bones,  etc.,  often  pass  into  the  bladder,  by  an  ulcerative  ' 
process,  to  form  nuclei  of  stones.  Needles,  pins,  and 
other  small  soUd  substances  accidentally  swallowed, 
have  been  propelled,  without  accident,  through  the 
greater  part  of  the  intestinal  canal  until  finally  arrested 
near  enough  to  the  bladder  to  pierce  both  intestine  and 
bladder  and  so  drop  therein  and  remain  undiscovered 
until  found  in  the  center  of  extracte<i  calculi.  Frag- 
ments of  fractured  or  necrosed  pelvic  bones  have  also 
found  entrance  into  the  bladder  to  be  soon  encrusted  j 
with  urinary  salta.  Even  entozoa  have  migrated  into 
the  bladder. 

3.  The  more  commonly  encountered  vesical  foreign  | 
bodies  are  those  which  gain  entrance  by  way  of  the 
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pledgets  of  lint  in  four  cases;  and  rings,  nails,  fruit  pits, 
needle  cases,  etc.,  in  forty-four  cases. 

6.  Of  foreign  substances  entering  the  bladder  from 
within  the  body,  examples  are  not  lacking,  but  a  few 
only  need  be  ^ven.  Two  such  cases  occurred  in  the 
wTiter's  practice.  One  patient  suffering  from  a  large 
vesical  stone  and  subjected  to  lithotrity,  had  passed, 
for  some  time,  urine  containing  vegetable  cells  and  other 
iugesta,  all  of  which  disappeared  soon  after  the  bladder 
had  been  relieved  of  its  calculous  burden,  the  nucleus 
of  which  was  fecal  matter.  A  second  similar  case,  re- 
quiring perineal  lithotrity,  was  hkewise  cured  and  tlie 
patient  no  longer  passed  feculent  matter  by  the  urinary 
conduit.  The  exact  site  of  the  fecal  fistula  could  not  be 
determined  in  either  case.  Another  instance  of  a  for- 
eign boily  passing  into  the  bladder  by  an  ulcerative 
process  and  forming  the  nucleus  of  a  stone  may  be  worth 
noting.  The  patient  was  subjected  to  epicystotomy  by 
the  writer,  who  found  the  nucleus  of  the  concretion  to 
be  a  bit  of  necrosed  bone,  probably  from  the  Lschium. 
A  case  is  recorded  by  Dr.  Eve,  in  which  he  remove*! 
from  the  bladder  a  portion  of  fractured  bone,  probably 
of  the  pubis  or  ischium,  surrounded  by  a  calculous  mass. 

7.  Certain  ve^cal  foreign  bodies  are  sometimes  ex- 
pelled spontaneously,  particularly  in  cases  of  capacious 
urethrte.  Thus  fragments  of  catheters,  pistol  bullets, 
and  other  small  objects  have  passed  from  the  bladder 
into  the  urethra  to  be  carried  away  by  the  urinary 
current. 

8.  The  many  different  extraneous  objects  passing 
into  the  bladder  from  without  the  body  may  be  arranged 
into  two  distinct  groups:    first,  those  entering  through 
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lundH  or  through  rectal  puncture  by  impale- 
^coiul,  those  entering  by  way  of  the  urethra. 
dIcs  of  foreign  boilies  that  reach  the  bladder 
iprnal   wounds  are  to  be  sought  chiefly   in 
lilitary  surgery  and  inoluile  musket  and  rifle 
it-nts  of  sliells,  splinters,  bits  of  clothing,  etc., 
eiieral,  were  discovcreil  only  after  the  conse- 
al  irritation  was  clearly  manifested,  or  after 
1  cystotomy  h&d  revealed  a  stone  having  for 
one  of  these  extraneous  objects.     The  case 
to  12  of  the  preceding  chapter  is  a  fair  illus- 
,  foreign  bo<iy  which  passed  into  the  bladder 
he  rectum  through  accidental  impalement, 
foreign  balies  entering  the  bladder  by  way 
hra  are  those  of  ovoid,  elliptic,  or  cyUndric 
ommonly  cited  case  was  that  of  a  drunken 
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in  length,  three-fourths  of  an  inch  in  diaineler,  and 
seventeen  ounces  in  weight,  which  he  introdueetl  into 
the  urethra  and  which  slipped  into  the  bladder.  Al- 
though the  foreign  body  caused  much  vesical  irritation 
for  several  days,  he  indulged  in  a  drunken  ilebauch  and 
wa-s  taken  home  from  the  tavern  in  a  jolting  lumber 
wagon.  On  the  following  day  he  was  seized  with  violent 
dysuria,  during  which  "the  bladder  ruptured."  To 
assure  himself  of  the  fact,  he  blew  through  a  tube  passed 
into  the  urethra  and  felt  the  air  gurghng  in  the  ab- 
dominal cavity.  The  abtlomen  was  laid  open  and  the 
leaden  rod,  found  in  the  peritoneal  ca\ity,  was  removed. 
The  patient  died  on  the  fifth  day  after  the  operation 
and  the  fourteenth  day  from  the  introduction  of  the  rod. 
The  reporter  acknowledged  that  "the  rupture  was, 
probably,  rather  a  puncture  of  the  bladder  resulting 
from  the  con.ttrained  position  of  tiiis  metalhc  bougie." 
11.  Glass  tubes,  as  already  noted,  are  among  the  ob- 
jects that  have  formed  the  nuclei  of  vesdcal  .stones. 
Such  instances  are  reportetJ  from  time  to  time.  To 
increase  the  number  of  recorded  cases,  the  writer  will 
mention  the  only  one  treated  by  him:  In  extractmg 
the  fragments  made  by  the  lithoclast  during  perineal 
lithotrity,  in  a  man  of  middle  age,  he  found,  amidst 
those  fragments,  bits  of  glass  which  proved  to  be  parts 
of  a  thermometer  tube  that  had  lingered  in  the  bladder 
for  several  months. 
I  12.  Amongst  the  other  queer  sorts  of  foreign  sub- 
I  stances  he  has  foimd  in  the  bladders  of  men  was  a  cylin- 
dricly  fashioned  piece  of  raw  potato,  about  nine  miUi- 
meters  in  diameter  and  ten  centimeters  in  length,  intro- 
duced by  the  patient  into  the  urethra  and  swallowed  by 
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Twenty-four  bours  after  the  accideot,  ex- 
I  that  body  in  its  entirety  was  effected  in  two 
1  nteans  of  a  rectangular  metaltic  instnuoent 
lis  extremity,  aeiziiig  the  object  at  oae  of  its 
On  many  occasioos  the  writer  has  been 
Ixtract,  from  the  urethra  and  bladder,  frag- 
teb  and  India-rubber  catheters,  as  well  as 
Iters  and  bougies,  and  has  generally  been  able 
Itii  the  simplest  tools. 

Irealisation  of  the  importance  of  speedily  re- 
»  objects  from  the  vesical  caiity  by 
n  as  cause  the  least  injury  to  the  part£,  ted 
I  the  early  part  of  the  nineteenth  century  to 
jitriptic  and  other  instruments  for  the  ex- 
I  oval  and  oblong  foreign  bodies  without  re- 
2  knife.    The  results  of  some  of  these  early 
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bodies  from  the  bladder  were  soon  regarded  as  inex- 
pedient devices  of  the  past.  Nevertheless  there  are 
still  some  surgeons  who  advocate  the  use  of  the  knife 
in  such  cases. 

14.  Exploration  for  the  detection  of  a  vesical  foreign- 
body  is  made  with  a  metaUic  instrument  suitable  at 
the  same  time  for  its  extraction,  provided  this  body  be 
cylindric,  elliptic  or  ovoid.  Experience  has  taught  that 
either  for  exploration  or  extraction  of  a  foreign  body, 
as  a  genera]  rule,  artificial  tlistension  of  the  bladder  is 
not  desirable. 

15.  The  principal  instruments  at  present  in  use  for 
extracting  oblong  foreign  bocUes,  besides  aaiall  htho- 
trites,  are  the  one  described  by  Mercicr,  and  those 
made  for  N^atan  by  Matthieu  and  by  Charrifire. 
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of  primary  sarcoma  was  <iiagnosticated  some  time  before 
death;  the  unfavorable  prognosis,  which  was  soon  veri- 
fied, having  been  declared  after  a  microscopic  study  of 
bits  of  tlie  tumor  expelled  with  the  urine  during  ex- 
amination of  the  patient.  No  post-mortem  inspection 
was  permitted. 

4.  The  first  example  of  papillary  inoma  was  dis- 
covered in  the  bladder  of  an  elderly  man  who  had  had 
very  copious  vesical  ha-morrhages  and  who  hail  died  in 
consequence.  The  post-mortem  examination  revealed 
two  papillary  inomata  of  about  a  centimeter  at  their 
base.  One  of  these  growths  was  close  to  the  left  ure- 
teric orifice  anil  the  other  higher  up  and  on  the  posterior 
vesical  wall.  The  second  example  was  that  of  a  niidtUe- 
aged  man  brought  to  Bellevue  Hospital  in  a  moribund 
condition  due  to  profuse  vesical  hretiiorrhages  and  who 
died  in  the  course  of  three  tlays  after  his  admis^oii. 
The  diagnosis  of  papillary  inoma  was  made  by  the 
pas.sage  through  the  whole  length  of  the  urethral  canal 
of  a  rectangular  bladder  forceps  with  jaws  like  those  of 
a  lithotrite,  ami  the  seizure  of  a  bit  of  the  growth  which 
was  pinched  off,  extracted,  subjected  to  microscopic  in- 
spection, and  founrl  to  consist  chiefly  of  loopeti  vessels. 
The  necropsy  revealed  three  papillary  growths  in  the 

I  bladder:  one  on  the  left  ade  and  two  in  the  posterior 
[  wall. 

5.  The  third  and  fourth  cases  were  diagnosticated  as 
was  the  case  just  related.  The  third  was  that  of  a  man 
forty-five  years  of  age,  who  for  eight  years,  had  suffered 
from  intermittent  ha-morrhages  increa.sing  in  amount 
from  year  to  year  until  he  applied  to  the  writer  for  treat- 
ment during  the  autumn  of  1879.    The  growths  were 
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removed,  through  a  median  perineal  incision,  with 
forcepa  reconimended  by  Sir  Henry  Thompson.  The 
patient  survived  the  operation  bijt  three  weeks.  In  the 
£ase  of  the  fourth  patient,  who  had  long  suffered  from 
intermittent  bladder  hsemorrhages,  the  same  mode  of 
diagnosis  and  treatment  had  a  like  ending  to  the 
third  case,  only  tlie  man  died  three  days  after  the 
operation.  In  both  cases  the  growths  were  large  and 
multiple. 

6.  The  fifth  case  was  that  of  a  man  twenty-five  years 
old  who  hat!  suffered  for  several  months  from  intermit- 
tent vesical  hsemorrhages.  There  was  evidently  but 
one  small  growth  in  the  bladder,  for  no  haemorrhage 
occurred  after  the  tumor  was  pinched  off  with  the 
bladder  forceps.  He  made  a  rapid  recovery,  and  there 
was  no  recurrence  of  the  disease.  The  sixth  and  sev- 
enth cases  were  of  the  same  sort  as  the  fifth,  and  were 
similarly  diagnosticated  and  treated  with  (he  same 
happy  result.  The  mode  of  diagnosis  employed  in 
these  cases  has  often  served  as  radical  treatment,  in 
the  practise  of  divers  sm-geons,  when  the  growth  has 
happened  to  be  very  small. 

7.  In  the  eighth  case  the  diagnosis  was  easily  made' 
and  the  growth  was  removed  through  a  supra-pubic 
cystotomy.  This  patient  also  made  a  good  and  prompt 
recovery. 

8.  The  ninth  case  presented  a  feature  which,  during 
the  operation,  was  at  first  perplexing  although  a  bit  of 
the  tumor  had  been  pinched  off  with  the  bladder  forceps 
and  had  shown  looped  vessels  under  a  low  power  of  the 
microscope.  The  patient  had  bled  profusely  and  inter- 
mittently from  the  bladder  for  more  than  a  year.    Supra- 
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pubic  cystotomy  was  done  with  a  Pacquelin  platinum 
blade  heated  to  the  red  heat.  When  the  bladder  was 
fairly  opened,  no  growth  from  its  mucous  membrane  waa 
detected.  But  it  was  soon  ascertained  that  the  heated 
bla'Ie  had  passed  through  a  small  villous  tumor  seated 
at  the  lower  part  of  the  anterior  vesical  wall  exactly  in 
the  meilian  line  and  so  had  destroyed  the  growth.  The 
patient,  who  made  a  good  recovery,  was  heard  from  five 
years  after  the  operation  and  was  entirely  free  from 
vesical  trouble. 

9.  It  was  the  unfavorable  result  in  the  two  cases 
operated  upon  after  the  method  of  Thompson  that  led 
the  writer  to  a<lvocate  the  supra-pubic  route  as  the  more 
certain  and  safe  operative  measure  in  such  cases.  It 
ia  by  this  route  that  papillary  growths  are  so  success- 
fully removed  by  prudent  surgeons, 

10.  For  the  diagnosis  of  papillary  growths,  the  cysto- 
scope  would  always  answer  well  if  it  were  not  for  the 
frequent  obscuration  of  the  field  by  the  oozing  blood 
from  the  tumor.  Therefore,  exploration  with  the  rect- 
angular bladder  forceps  anti  microscopic  inspection  of 
the  pinche<i  off  bit  of  tissue  will  probably  continue  to 
be  the  crucial  test  of  the  cause  of  the  hsemorrhage  and 
of  the  nature  of  the  neoplasm. 

11.  For  valuable  information  on  the  nature  and  treat- 
ment of  bladder  tumors,  the  reatler  is  referred  to  Dr. 
AJbarran's  masterly  work,*  wherein  are  depicted  all 
known  forms  of  neoplasms,  with  a  great  abundance  of 
admirable  illtistration.s.  and  wherein  are  ably  discussed 
the  questions  of  cystectomy  and  the  disposal  of  the 
ureters.     A  recent  contribution  to  this  branch  of  sur- 

*  Let  tunuun  dt  la  veMte.     Par  J.  Albsrrmn.     Paris,  1891. 
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he  pen  of  Dr.  Watson*  mth  the  following 
A  proposal  to  substitute  bilateral  lumbar 
and  the  establishment  of  renal  fistulre  in 
liler  tumor,  for  ureteral  implantation  in 
ith  bladder  resection  or  total  extirpatidn, 
blaikler  operation  be  done  after  an  interval 
Lher  with  the  nephrostomies. 
\-o  irealnient  at  tumors  of  Ihe  bl&dder.    By  Fraa- 
il.  D.,  BoHlon.    Annals  of  Surgery,  Deoeniber,  1905. 

XX 

URO-CY8TITI8;    ITS   NATURE,   CAUSES  AND  EFFECTS*   ' 

1.  Inflammation  of  the  urinary  bladder  occurs  with 
great  frequency  from  early  childhood  to  extreme  old  age. 
In  the  first  case  it  is  generally  owing  to  the  presence  of 
a  calculous  or  of  a  foreign  botly;  in  the  second  case  to 
obstructed  urination  or  some  other  source  or  local  irri- 
tation. The  inflammatory  process  is  ordinarily  con- 
fined to  the  mucous  membrane,  but  it  often  iiivaxles 
Becoddarily  the  sub-mucous  anfl  muscular  coats  and,  in 
rare  instances,  the  outer  fibrous  and  peritoneal  coats. 
The  word  cystitis  was  formerly  limited  to  the  designation 
of  an  inflammation  implicating  all  the  coats  of  the  blad- 
der. Then  when  found  to  be  confined  chiefly  to  the 
mucous  coat,  it  was  termed  catarrhal  fluxion  or  catarrh 
of  the  bladder.  Finally  the  awkward  term  "catarrhal 
cystitis"  was  thrust  into  the  language  of  medicine,  with 
the  arbitrary  signification  of  inflammation  of  the  mucous 
membrane  supposed  to  yield  an  abundant  flux  of  mucus, 
whereas  this  imaginary  nmcas  is,  in  reality,  the  slime 
of  alkaline  stagnant  purulent  urine. 

2.  The  causes  of  this  inflammation  may  be  placed  in 
four  categories  as  follows:  (a)  cystitis  due  to  deviations 
in  the  quantity  or  quahty  of  the  urine;  (fc)  cystitis  due 
to  the  extension  of  inflammatory  action  of  neighboring 

uid  additions,  from  Lecture  V  in 
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parts  or  organs;  (c)  cystitis  due  to  injuries,  or  to  other 
local  irritants;    (d)  cystitis  due  to  the  stagnation  and   , 
fermentation  of  the  urine, 

3.  a.  Any  marked  deviation  from  the  normal  stand- 
ard of  quantity  or  quality  of  the  urine  is  apt  to  cause  J 
cystitis.     When,  from  disturbetl  innervation  or  from  I 
structural  disease  of  the  kidneys,  urine  of  low  specific  ' 
gravity  rapidly  and  constantly  (Ustcntls  the  bladder, 
the  mucous  membrane  of  this  organ  becomes  water- 
logged, the  superficial  epithelial  stratum  is  cast  off  and 
the  irritating  urine  induces  in  the  underlying  capiUaries 
a  sufficient  degree  of  congestion  to  permit  the  emigra- 
tion of  great  numbers  of  leucocytes  which,  on  reaching 
the  surface,  soon  die  and  become  pus.     If  the  urine  from 
such  a  bladder  be  subjected  to  microscopic  inspection 
during  the  early  days  of  persistent  polyuria,  it  will  be 
observed  to  contain  numberless  swoUen  epithelial  celb 
which  have  been  washed  away  from  their  bed  by  the  ! 
great  flood  of  pale  urine.     Examined  later,  it  is  found  < 
that  these  epithelial  cells  are  much  exceeded  in  numbera  ' 
by  pus  corpuscles,  and  that  the  urine  contains  also  so 
red  blood-cells.    In  cases  where  the  reverse  conditioQ 
exists,  that  is  to  say  when  the  urine  is  inordinately  de-  ' 
creased  in  quantity  and  its  specific  gravity  much  in- 
creased from  excess  of  solid  matter,  chiefly  uric  acid, 
this  acrid  urine  acts  as  a  powerful  irritant  to  the  mucous  *" 
membrane  and  causes  cystitis.     Certain  poisons  induce  J 
oliguria  when  taken  even  in  moderate  doses  for  a  long  I 
time,  notably  opium.    To  what  extent  those  who  use  f 
this  drug  habitually  and  excessively  suffer  from  vesicJ  ' 
irritability  is  worthy  of  special  inquiry  on  the  part  of 
the  physicians  who  have  charge  of  such  persons. 
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4.  Congestion  of  the  vesical  mucous  membrane  from 
any  cause  renders  this  membrane  vulnerable  even  by 
normal  urine.  One  of  the  causes  of  vesical  congestion 
deserving  more  consitleration  than  it  generally  receives 
ia  tlisturbance  of  the  cutaneous  circulation.  This  dis- 
turbance arises  from  several  different  diseases,  and  also 
from  certain  injuries  of  the  skiu. 

5.  Paludal  fevers  with  frequently  recurring  rigors, 
and  the  so-called  congestive  fever,  are  attended  with 
oligEDmia  of  the  body  surface  and  consequent  congestion 
of  the  internal  organs  and  of  the  mucous  membranes. 
At  first,  the  kidneys  secrete  scantily  and  the  urine,  over- 
charged with  soliil  matter,  irritates  the  congested  blailder 
anti  causes  very  frequent  urination.  Later  the  secretion 
greatly  increases  in  quantity  ani.!  washes  away  much  of 
the  bladder  epithelium.  The  urine  soon  becomes  turbid 
from  the  presence  of  pus  and  saline  matter.  There  is 
then  a  sub-acute  general  myxo-cystitis  which,  however, 
ceases  soon  after  the  removal  of  the  original  cause. 

6.  Any  extensive  laceration  or  ablation  of  the  cu- 
taneous surface  causes  shock,  rigors,  and  internal  con- 
gestion. The  urine,  at  first  scanty,  soon  increases  in 
quantity  and  constitutes  the  irritant  exciting  cause  of 
the  cystitis.  Extensive  burns  of  the  skin  also  constitute 
an  indirect  cause  of  cystitis.  From  the  examination  of 
statements  made  by  Dupuytren,  N^laton,  Legouest, 
and  other  surgeons,  and  from  the  observation  of  cases 

I  Bellevue  Hospital,  it  seems  that  extensive  bums  of 
'  the  surface  of  the  body  have  often  been  the  indirect 
ise  of  cystitis.  But  to  ascertain  the  proportion  of 
I  cases  of  cystitis  cause<l  by  bums  would  require  very  ex- 
[  tended  investigation.    Theoretical  reasons,  clinical  ob- 
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servation,  and  necropsic  evidence  have  been  furnished 
by  careful  investigators,  from  the  time  of  Dupuytren,  to 
explain  the  mechanism  of  the  cystitis  thiis  indirectly 
caused.  The  earliest  phenomena  noted  of  extensive 
burns  of  the  body,  irrespective  of  degree,  are  shock, 
rigors  followed  by  febrile  reaction,  inordinate  thirst, 
frequent  desire  to  urinate,  and  congestion  of  the  mucous 
inembranea.  These  phenomena,  and  especially  the  con- 
gestion, are  accounted  for  partly  by  the  sudden  dis- 
turbance of  the  nervous  system  and  of  the  cutaneous 
circulation.  Granting  the  occurrence  of  congestion  of 
the  vesical  mucous  membrane,  then  normal  urine,  even 
in  small  quantity,  is  sufficiently  irritating  to  this  con- 
gested membrane  to  cause  frequent  and  urgent  urination, 
and  later,  cystitis.  Impairment  of  the  function  of  the 
great  glandular  apparatus,  the  skin,  such  as  results  from 
extensive  bums,  is  apt,  in  a  short  time,  to  impose  much 
additional  work  of  elimination  upon  the  kidneys,  and 
the  resulting  polyuria  a^^avates  the  beginning  cystitis 
induced  by  the  first  irritant  which  may  have  been  a 
urine  diminished  in  quantity  but  surcharged  with  solid 
matter,  or  even  normal  urine  in  quafity  and  quantity. 

7.  Exposure  to  humid  cold  is  spoken  of  by  many 
authors  as  a  cause  of  cystitis,  doubtleas  with  clinical 
foundation,  but  generally  with  no  explanation  as  to 
how  and  why  humid  cold  produces  this  effect  upon  the 
bladder.  Exposure  to  humid  cold  is  sometimes  the 
indirect  cause  of  cystitis  because,  like  paludal  and  "con- 
gestive fevers,"  it  cause."?  primarily  some  distiu-bance  in 
the  cutaneous  circidation  leailing  to  congestion  of  the 
vesical  mucous  membrane  and  rendering  it  vulnerable 
by  the  urine  which  is  the  excitant  of  the  cystitis. 
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8.  Deviations  in  quality  of  the  urinary  secretion  now 
require  some  notice.  Persistent  hjperlithuria,  so  com- 
mon among  dyspeptics,  is  a  frequent  cause  of  cystitis. 
Highly  acid  urine,  whether  increased  or  decreased  in 
quantity,  but  containing  an  excess  of  uric  acid,  mechani- 
cally irritates  the  bla<lder  and  excites  inflammation  to 
a  greater  or  lesser  extent  of  its  mucous  membrane,  be- 
griming generally  at  or  near  the  urethro-vesical  orifice 
which  is  pricked  at  each  act  of  urination  by  the  almost 
innumerable  sharp-pointed  crystals.  Some  of  the  most 
distressing  cases  of  cystitis  begin  in  this  way.  Persia- 
tent  oxaluria,  by  the  same  mechanism,  causes  trachelo- 
cystitis.  Alkaline  urine,  as  will  be  seen  later,  likewise 
causes  cystitis. 

9.  Pyuria  from  chronic  pyelitis  also  gives  rise  to 
cyBtitis  of  the  lower  fundus,  partly  from  fermentation 
and  the  irritating  action  of  the  ammonium  carbonate 
evolveti  from  the  fermentative  process. 

10.  Glycosuria  is  another  cause  of  cystitis  which  is 
often  overlooked.  In  cases  of  exce,save  glycosuria,  with 
or  without  polyuria,  saccharine  fermentation  is  liable  to 
occur  and  cause  very  distressing  cystitis. 

11.  Cantharidine,  taken  internally  or  absorbed  by 
the  skin  from  Spanish-fly  blisters  and  cUminaleil  by  the 
kidneys,  is  a  powerful  irritant,  of  the  vesical  mucous 
membrane  and  causes  trachelo-cystitis  with  very  painful 
strangury.  The  French,  who  somotimea  use  the  resin 
of  thapsia  as  a  counter-irritant  think  that  its  absorption 
and  elimination  produce  effects  similar  to  those  of  can- 
thariiline. 

12.  Turpentine  causes  cystitis  either  when  taken  in- 
ternally in  poisonous  doses,  or  through  gradual  satura- 
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tioD  of  the  system  by  inhalation  of  its  fumes,  as  occuiaJ 
among  workmen  in  varnish  factories  or  among  sailors  J 
on  "turpentine  ships",  some  of  the  men  being  attacked  | 
with  nephritis,  trachelo-cystitis,  and  even  lu-ethritis,  i 
■  attended  occasionally  with  profuse  hiematuria. 

13.  Excesses  in  alcohol,  new  beer,  ami  cider  drinking 
are  often  potent  factors  in  the  causation  of  cystitis. 

14.  Ether,  when  inhaled  during  one  or  two  hours  for 
anssthetic  purposes,  being  largely  eliminated  by  the 
kidneys,  induces  at  first  oliguria,  then  polyuria.    In 
cases  of  prolonged  anasthesia,  perfect  consciousness  is 
not  ordinarily  restored  for   three  or  four  hours  afta 
cessation  of  the  ether  inhalation.    Sensation  remains 
blunted  and  the  mind  somewhat  cloudy  for  some  time 
after  this,  so  that  any  discomfort  caused  by  urinary  ao- 
cumidation  in  the  bladtler  is  vaguely  attributed  either 
to  the  region  of  the  late  operation  or  to  some  distant  park  J 
of  the  body.  Unless  particular  inquiry  or  an  examination'  1 
ia  made,  the  bladder  becomes  so  over-distended  in  the 
course  of  twelve  hours  that  the  patient  cannot  urinate  at 
will.    This  over-distension,  together  with  the  congestion 
induced  by  the  irritant  ether  with  which  the  urine  is  ' 
charged,  causes  a  cystitis  which  often  persists  many  J 
weeks  and  sometimes  becomes  chronic.    This  cystitis  J 
ia  not  an  uncommon  accident  of  many  surgical  operai-  | 
tions  necessitating  prolonged  anaesthesia. 

15.  Careful  inquiry  into  all  possible  aetical  factors  1 
serves  to  eliminate  cases  of  so-called  spontaneous  or  J 
idiopathic  cystitis. 

16.  6.  Cystitis  due  to  the  extension  of  inflammation  J 
from  neighboring  organs  is  not  unfrequent,  and  occura-l 
at  the  vesical  neck  as  a  consequence  of  urethritis  on  or  | 
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about  the  third  week  of  the  beguming  of  the  urethral 
inflammation.  Although  in  the  majority  of  cases  this 
trachcelo-cystitia  seems  to  come  without  provocation,  it 
is  often  excit^il,  during  urethritis,  by  coitus,  alcoholic 
excess,  irritating  injections,  or  catheterism.  It  is  some- 
times excited  also  by  gonecystitis,  prostatitis,  hamor- 
rhoids,  proctitis,  etc. 

17.  c.  Of  cystitis  due  to  injuries  and  other  local  irri- 
tants, the  causative  agents  are  of  many  different  sorts. 
Unduly  frequent  catheterism  doing  violence  to  the  epi- 
thelium at  the  vesico-urethral  orifice  thus  causes  sub- 
acute or  even  acute  trachelo-cystitis,  and  h  hable  to 
cause  general  myxo-cystitis,  especiaUy  when  unclean 
instruments  are  used,  Violent  eathet^ri.'im  by  contusing 
or  tearing  the  neck  or  body  of  the  bladder,  cau-ses  cy.s- 
titis.  Contusions  or  wounds  of  the  bladder  directly 
cause  cystitis,  and  also  indirectly  by  leaving  behind  some 
foreign  body  as  the  irritant,  such  as  a  clot  of  blood,  a 
bullet,  a  scale  of  bone,  or  a  piece  of  the  wounded 
person's  clothing. 

18.  Among  the  irritanta  known  to  cause  cystitis  are 
calculi,  foreign  boflics,  entozoa,  new  growths,  and  tuber- 
culosis. No  comments  need  be  made  at  present  upon 
these  causative  agents,  except  in  the  case  of  entrance 
into  the  bladder  of  some  of  the  foreign  substances  that 
reach  it  from  the  small  and  large  intestines  and  from 
without.  Knuckles  of  small  intestines  sometimes  be- 
come adherent  to  the  peritoneal  coat  of  the  blatlder,  and 
by  ulceration,  allow  the  intrusion  of  divers  substances 
besides  a  part  of  their  contents  into  the  vesical  cavity. 
Thus  needles,  pins,  fish-iionea,  seeds,  and  other  objects 
pass  from  the  intestines  into  the  bladder  to  give  rise 
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to  cystitis.  In  a  dissecting  room  specimen  it  was 
covered  that  three  knuckles  of  the-  ileum  had  becoi 
firmly  atlherent  to  the  upper  part  of  the  bladder,  and 
that  between  each  of  these  knuckles  and  the  bladder 
there  was  an  opening,  nearly  circular,  with  smooth  edges, 
and  about  twelve  millimeters  in  diameter.  Judging 
from  the  appearance  of" the  parts,  the  ulcerations  had 
probably  occurred  several  months  before  death.  It  wj 
also  evident  that  the  existing  cystitis  was  caused  by 
constant  passage  of  intestinal  contents  into  the  blad( 
In  a  case  of  iliac  abscess  from  perforation  of  the  appen- 
dix vermiformis,  occurring  in  a  boy,  the  tumefaction 
suddenly  subsided,  and  the  patient's  urine  was  found  to 
contain  fa?cal  niatt«r.  The  consequent  cystitis  did  not 
last  very  long,  and  the  boy  made  a  good  recovery.  Tliere 
are  many  cases  on  record  where  fa«es  and  other  foreign 
bodies  had  passed  from  the  rectum  into  the  bladder  to 
cause  cystitis  and  become  the  nuclei  of  phosphatic  stones. 
The  prolonged  retention  of  catheters  for  drainage  of 
bladder,  broken  ends  of  catheters,  anil  other  foreij 
bodies  introduced  from  without  are  among  the 
factors  in  the  causation  of  cystitis. 

19.  d.  Cystitis  due  to  stagnation  and  fermentation 
urine  from  obstructed  urination  claims  its  share  of 
attention  given  to  the  question  of  causation  bo  im] 
tant  in  its  relations  to  diagnosis,  prognosis,  and  ti 
ment.  The  first  effect  of  obstructed  urination,  whetl 
from  urethral  st-enosis,  prostatic  enlargement,  or 
thro-vesical  contracture,  is  a  series  of  spasmodic  c< 
tractions  of  the  bladder  which  is  thus  incessantly 
ling  with  the  obstacle  to  expulsion  of  the  urine.  If  tl 
be  not  artificially  relieved,  the  struggle  continues  w( 
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after  week,  and  month  after  month.  During  that  time 
the  stream  of  urine  steadily  diminishes  in  size  and  force, 
and  the  bladder  does  not  completely  empty  itself. 
The  stagnant  urine  soon  undergoes  fermentation  fol- 
lowed by  the  evolution  of  ammonium  carbonate  which 
is  a  potent  factor  in  the  prwluction  of  the  cystitis. 

20.  Some  diseases  and  injuries  of  the  brain  or  spinal 
cord  are  followed  by  retention  of  urine,  often  said  to  be 
due  to  paralysis  of  the  bladder.  If  complete  paralysis 
of  the  bladder  occurs,  it  seems  as  thougli  there  should  be 
incontinence  and  not  retention  of  urine.  In  cases  of 
disease  or  injury  of  the  nervous  centers,  is  not  the  re- 
tention of  urine  tlue  to  impaired  sensation  in  the  bladder 
which  then  allows  the  urine  to  accumulate  anil  distend 
it;  the  lUsease  or  injury  of  these  nervous  centers  inter- 
fering with  the  reception  of  the  impression  of  the  need 
to  urinate?  Carefully  observed  eases  seem  to  inflicate 
that  some  lesions  of  tlie  nervous  centers  which  disturb 
the  action  of  the  bladtler  do  not  cause  complete  paralysis 
of  that  viscua,  for  closure  of  the  elastic  urethro-vcsical 
orifice  is  not  interfered  with,  but  its  opening  is  im- 
possible, owing  to  loss  of  the  sensibility  which  is  so 
necessary  to  convey  the  need  to  urinate.  The  pathic 
conditions  which  result  from  this  loss  of  sensibiUty  are 
contracture  of  the  urethro-vesical  region,  stagnation  and 
fermentation  of  the  urine  and  cystitis.  In  a  number 
of  post-mortem  examinations  made  upon  cases  of  frac- 
ture of  the  spine  with  ensuing  paraplegia,  the  bladder 
was  almost  invariably  found  inflamed,  dilated,  and 
sometimes  thickened.  In  some  cases  surviving  the  in- 
jury several  months  phosphatie  calculi  were  found  in 
the  bladder  and  in  the  renal  pelves. 
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with    rectal    tenesmus  and   sometimes  uncontrollable 
defecation. 

24.  In  cases  of  vesical  injury,  stone,  foreign  bodies, 
and  retention  of  urine,  there  is  pain  in  the  bladder  in- 
dependent of  urination,  and  this  pain  is  often  irradiated 
to  the  abdominal  organs,  to  the  lumbar  regions,  and  along 
the  nerves  of  the  lower  extremities,  and  is  much  intensi- 
fied by  sudden  movements  of  the  body.  In  cystitis  of 
the  neck  and  lower  fundus  the  pain  is  aggravated  by 
accumulation  of  fieces  or  by  any  other  source  of  com- 
pre.s.sion  from  the  rectum.  When  the  body  of  the  blad- 
der is  implicated,  the  sUghtest  pressure  apphed  to  the 
hypogastric  region  causes  much  pain. 

25.  The  deviations  from  the  normal  character  of  the 
urine,  in  the  case  of  acute  cystitis,  are  increase  of  acidity, 
excess  of  uric  acid,  and  the  presence  of  pus  anci  blow! 
more  or  less  in  quantity.  In  trachcelo-cystitis  attended 
with  strangury,  the  small  quantity  of  urine  voided  each 
time  is  mixed  witli  blood  and  pus,  and  with  mucus  de- 
rived from  the  vesico-uretliral  region,  the  prostate,  and 
the  glands  of  the  urethra.     In  cystitis  due  to  stagnation 

I  of  urine  there  i.s  an  abundant  precipitate  of  ammonio- 
magnesian  phasphates,  and  this  urine  is  alkaline,  slimy, 
highly  purulent,  and  contains  much  exfoliated  vesical 
epithehum, 
26.  The  symptoms  of  chronic  cystitis  without  ob- 
struction of  urination  are  of  the  same  kind  as,  but  of 
lesser  degree  than,  thase  of  aeute  cystitis;  the  presence 
in  the  urine  of  more  or  less  pus  and  exfoliated  vesical 
epithelium  being  among  its  essential  characters. 
27.  The  symptoms  of  chronic  cystitis  due  to  prostatic 
or  urethral  obstruction,  are:     frequent,  difficult,   and 
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symptoms,  such  as  recurring  rigors,  constant  fever, 
vomiting,  general  depression,  and  signs  of  general  in- 
fection, or  of  intercurrent  peritonitis. 

3i.  When  retention  of  urine  occurs  either  in  acute  or 
in  chronic  cystitis  and  the  bladiler  becomes  much  over- 
distended,  the  constitutional  symptoms  are  of  the 
gravest  order  and  often  point  to  a  fatal  issue. 

32.  The  progress  of  cystitis  corresponds  in  a  great 
measure  with  its  cause  and  type,  with  the  previous  con- 
dition of  the  bladder,  and  with  the  age,  constitutional 
pecuharities,  and  general  health  of  the  patient. 

33.  Cystitis  arising  from  deviations  in  quantity  and 
quality  of  the  urine  continues  as  long  as  the  exciting 
agent  is  operative,  often  long  after  this  excitant  is  re- 
moved, and  sometimes  becomes  chronic.  In  those  cases 
arising  indirectly  from  dliiturbance  of  the  cutaneous 
circulation  the  cystitis  has  been  observed  to  resolve  in 
a  few  days,  but  occasionally  it  passes  through  its  several 
stages  and  last£  many  weeks  or  months. 

34.  Cystitis  due  to  persistent  hyperlithuria  resolves 
very  rapidly  as  soon  as  a  suitable  general  treatment  ren- 
ders the  urine  innocuous;  but  when  the  hyperlithuria  is 
overlooked,  the  inflammation  invades  the  whole  veacal 

I  mucous  membrane  and  the  sub-mucous  connective 
tissue.  Contracture,  diminished  capacity,  and  thicken- 
ing of  the  bladder  ensue,  and  the  patient  is  much  dis- 
tressed by  the  very  frequent  and  painful  expulsion  of 
purulent  and  bloody  urine,  even  after  the  affection  has 
become  chronic. 
36.  Cystitis  due  to  the  action  of  cantharidine  deli- 
quesces in  a  few  hours  when  the  quantity  of  the  poison 
absorbed  is  little,  otherwise  the  inflammation  is  violent 
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and  extensive  and  the  urine  is  purulent  for  weeks 

months. 

36.  The  progress  of  the  trachelo-cystitis  which  arises 
from  the  extension  of  inflammatory  action  of  neighboring 
parts  is  very  rapiil  when,  umier  appropriate  treatment, 
the  period  of  increase  is  cut  short,  so  that  at  the  end  of 
three  or  four  ilays  urination  is  less  frequent  and  le^ 
painful.  The  tenesmus  ceases,  the  urine  is  passed  in 
larger  quantity,  and  is  clearer.  In  such  cases  resolution 
is  effected  in  the  course  of  eight  or  ten  days.  In  severer 
cases,  particularly  when  treatment  is  delayed,  resolu- 
tion is  not  complete  under  three,  four,  or  six  weeks,  and 
in  some  instances  the  inflammation  passes  into  the 
chronic  state  and  the  whole  of  the  vesical  mucous  mem- 
brane may  l)e<;ome  involved.  Cystitis  from  injuries  of 
the  bla<lder,  am!  from  other  mechanical  irritants,  such 
as  foreign  botliea,  calculi,  etc.,  continues  with  more  or 
less  inten-s^ity  until  the  irritant  is  removed,  and  may 
require  very  active  treatment  long  afterward.  After 
the  ablation  of  Ijcnign  new  growths  the  infiarnmation 
rapidly  subsides,  not  so  with  malignant  disease  or 
tuberculosis. 

37.  Cystitis  arising  from  stagnation  of  urine  due 
urethral,  urethro-vesical,  or  prostatic  obstruction, 
gradually  and  slowly  developed,  beginning  sometimes 
with  the  characters  of  sub-acute  and  sometimes  with 
those  of  chronic  inflammation.  In  the  case  of  obstruc- 
tion from  urethral  stenosis,  if  dilatation  of  the  stricture 
be  effected  before  the  blailder  is  very  seriously  damaged 
the  inflammation  is  at  least  checked;  otherwise  ureteric 
and  pyelic  inflammation  ensue,  and  the  supervention  of 
complete  retention  of  urine  from  a  debauch  in  wine  and 
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venery  is  to  be  regarded  as  a  very  grave  complication. 
Similar  phenomena  arise  from  neglected  urethro-vesdcal 
obstruction.  Another  grave  consequence  of  retention 
of  urine  may  now  be  incidentally  stated,  and  that  is  the 
profuse  hiemorrhage  which-  sometimes  follows  the  too 
precipitate  evacuation  of  the  over-distendecf  bla^lder  in 
elderly  men  suffering  from  prostatic  obstruction  and 
cystitis.  Polyuria  also  sometimes  follows  the  precipi- 
tate evacuation  of  the  distended  bladder.  It  has  been 
observed  in  several  instances.  In  one  case  it  reached 
half  a  liter  per  hour  for  twenty-seven  consecutive  hours. 
This  is  of  course  an  extreme  case,  but  it  is  not  uneonmion 
for  the  polyuria  lo  exceed  three  liters  in  the  twenty-four 
hours,  either  owing  to  renal  sclerosis  or  hydronephrosis. 

38.  In  the  case  of  stagnation  of  urine  from  disease  or 
injury  of  the  nervous  centers  as  well  as  from  iu^thral  or 
prostatic  obstruction,  unless  evacuating  oatheterism  be 
regularly  empioyetl,  the  inflammation  progresses  from 
bad  to  worse  until  the  upper  urinary  organs  are  impli- 
cated. There  is  in  these  cases  a  great  liability  to  cal- 
culous formation  in  the  bladder  and  renal  pelves. 

39.  The  morbid  appearances  of  inflamed  bladders,  as 
seen  through  the  cystoscope  or  on  examination  after 
death,  vary  with  the  site,  tj^,  and  stage  of  the  in- 
flammatory process. 

40.  In  acute  trachcelo-cystitis  the  mucous  membrane 
is  of  a  deep  red  color,  highly  congested,  swollen,  velvety, 
and  sometimes  softened  and  even  granular. 

41.  When  cystitis  arises  from  friction  by  a  calculus, 
it  begins  at  the  neck  and  trigone  of  the  bladiier.  As  the 
calculus  increases  in  size,  the  inflammation  extends  to 
the  whole  of  the  lower  fundus  which  is  coated  with  a 
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layer  of  pus  and  exfoliated  epithelium.  The  mucoi 
membrane  is  sometimes  ulcerated  at  one  or  several' 
points  when  the  stone  is  rough  and  of  irregular  form. 
The  same  changes  occur  from  the  irritation  provoked  by 
uneven  foreign  bodies. 

42.  Ulcerations  and  even  perforation  of  the  bladi 
coats  have  been  cau.sed  by  the  prolonged  retention 
catheters,  death  occurring  from  the  entrance  of 
into  the  peritoneal  cavity. 

43.  The  irritant,  whatever  it  may  be,  remaining 
disturbed,  the  inflammation  which  it  has  caased  soi 
times  extends  to  the  sub-nmcous  coat  where  smi 
abscesses  form  and  discharge  their  contents  into 
tdadder  cavity,  or  increase  in  size  and  point  inferi( 
toward  the  rectum,  anteriorly  toward  the  pubes, 
laterally,  or  posteriorly  toward  the  peritonfeum. 

44.  The  constant  spasmodic  contractions  of  the  ii 
flamed  bladder  lead  to  increase  of  thickness  of 
muscular  coat,  to  sclerous  of  the  sub-mucous  and  sub- 
peritoneal coats,  and  to  permanent  contracture  of  the 
viscus.     In  these  cases  the  reticular  layer  of  the  muscular 
coat  is  often  much  thickeneil,  so  that  the  internal  surfi 
of  the  bladder  is  very  irregular,  rising  into  hold  colui 
and  bands  resembling  those  of  the  heart  cavities;  hei 
the  designation  columnar  blad<ler.     In  the  space 
tween  large  columns  the  mucous  and  sub-mucous 
are  forced  and  form  small  diverticula  capable  of  lo( 
bits  of  gravel  or  of  retaining  from  a  few  centigri 
to  three  or  four  grammes  of  urine.    The  thin  walls 
these  diverticula  sometimfs  ulcerate  and  allow  urine 
escape  into  the  ambient  connective  tis.«ue,  or  into 
peritoneal  cavity.    These  "spontaneous  perforations' 
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of  the  bladder  were  first  wel]  describeii  in  1835  by  Mer- 
cier.  In  much  rarer  instances  the  lUverticuIa  are  few 
but  large,  and  constitute  true  sacculation  of  the  bladder, 
of  which  more  anon. 

45.  The  slimy  urine  drawn  from  the  bladder  in  chronic 
cystitis  haa  led  to  the  erroneous  designation  of  this 
affection  as  "catarrhal  fluxion  or  catarrh  of  the  bladder"; 
both  terms  having  been  used  first  by  Lieutaud  in  the 
eighteenth  century.  The  term  catarrh  of  the  bladder  is 
misleading  and  tends  to  error  in  diagnosis  and  to  con- 
sequent neglect  of  regular  evacuative  catheterLsm  of  the 
bladder.  Slimy,  purulent  urine  is  tlie  result  of  fermen- 
tation and  the  conversion  of  the  urea  in  the  urine  into 
ammoniiun  carbonate  which  possesses  tJie  property,  of 
rendering  pus  slimy  by  saponifying  its  contained  fatty 
matter,  and  fennentation  occurs  when  the  urine  is  re- 
tained in  the  bladder  by  a  material  obstacle  at  the 
urethro-vesical  orifice  or  in  the  urethra.  The  ammonia  is 
not  only  the  irritant  cause  of  the  suppuration,  but  the 
active  agent  in  the  conversion  of  the  greater  part  of  the 
pus  into  slime.  Although  many  writers  still  speciahse 
"catarrh  of  the  blatlder"  as  distingiushed  from  chronic 
cystitis,  it  is  well  known  that  chronic  cystitis  iloes  often 
^exiat  without  the  urine  being  rendered  slimy,  but  in  such 
■  cases  there  is  no  hinderance  to  urination,  no  stagnation, 
\  no  fermentation,  no  ammonia,  an<l  consequently  no 
slime.  The  slimy  urine,  of  the  so-called  "catarrh  of  the 
bladder,"  contains  very  little  if  any  true  mucus. 
That  the  alime  is  due  to  the  action  of  ammonia  upon  pus 
is  demonstrable  by  taking  pue  from  any  al)sce5s,  diluting 
it  with  water  in  a  test-tube,  and  adding  liquor  ammonisp. 
In  a  few  moments  Uie  fluid  becomes  slimy  and  can  only 
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be  distinguished  from  slimy  urine  by  absence  of  urinoi 
odor,  by  its  color,  and  by  its  not  cont^ning  any  of  t 
elements  of  urine. 

46.  Among  the  illustrative  specimenB  exhibited  ^ 
some  bladders  whose  walls  were  two  centimeters  in 
thickness.  These  specimens  were  taken  from  the  bodies 
of  men  that  had  died  after  long  suffering  from  urinary 
obstruction,  stagnation  of  urine,  and  consequent  cystitis 
and  pyelo-nephritis.  They  were  nearly  all  good  ex- 
amples of  interstitial  cystitis  superadded  to  myxo- 
cystitis;  the  bladtlers  being  capacious.  In  a  few  cases 
only  were  the  bladders  shriveled  antl  reduced  in  capacity 
to  sixty  centigrammes  and  even  less.  Yet  both  the 
large  and  small  illustrated  vesical  contracture;  neither 
being  able  to  expel  any  urine.  In  nearly  all  the  speci- 
mens the  mucous  membrane  was  thickened,  red,  and 
its  vessels  were  gorged  with  blood.  In  some  of  them 
this  mucous  membrane  was  of  a  slaty  hue.  In  one  it 
was  mamillated  and  oederaatous.  These  bladders  all 
contained  a  slimy,  purulent,  chocolate-colored,  alkaline, 
foetid  urine,  and  the  ureters  and  renal  pelves  were  dis- 
tended by  this  offensive  urine.  In  some  specimens  the 
mucous  membrane  was  coated  with  slabs  of  thick,  ad- 
hesive pus  miscalled  false  membranes  and  diphtheritic 
membranes.  One  of  these  specimens  showed,  while  it 
was  in  a  fresh  state,  the  whole  trigone  to  be  covered 
with  a  thick  layer  of  tenacious  pus,  and  in  many  spots 
the  mucous  membrane,  of  a  dark  red  color,  appeared 
where  the  softer  parts  of  the  layer  of  pus  hail  been 
washed  away  by  a  .<itroam  of  water.  The  bladder  walls 
were  two  centimeters  thick,  and  the  urelerw  and  renal 
pelves  were  greatly  dilated  and  correspondingly  thick- 
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ened.  These  morbid  states  had  resulted  from  a  long- 
neglected  urethral  stricture.  In  two  of  the  specimens 
nearly  tlie  wliole  mucous  membrane  was  destroyed  by 
tuberculosis  which  had  affected  also  both  kidneys. 

47.  Gangrene  of  the  mucous  membrane  of  the  bladder 
is  a  rare  occurrence  even  from  violence.  It  has  happened 
on  the  supervention  of  acute  or  super-acute  inflammation 
in  cases  of  chronic  cystitis;  also  from  unrehoved  com- 
plete retention  in  cases  of  stagnation  of  urine,  and  from 
injury  particularly  in  bladders  containing  very  large 
calculi. 

48.  The  dia^osis  of  cystitis  is  to  be  reached  only 
through  analysis  of  the  causes  and  symptoms,  supple- 
mented by  physical  exploration.  Frequent  desire  to 
urinate  and  pain  are  common  to  all  types  and  stages  of 
cystitis  and  vary  only  in  ilegrec.  These  two  symptoms 
together  suffice  to  establish  the  existence  of  cystitis. 
But  to  ascertain  the  cause  of  a  particular  attack  of  cys- 
titis is  sometimes  very  difficult  and  requires  nmch  cross- 
examination  and  a  close  analysis  of  the  facts  elicited 
from  the  patient. 

49.  Acut«  trachtElo-cystitis  is  known  to  exist  when 
urination  becomes  very  frequent,  painful,  and  at  times 
irrepressible;  the  urine,  passed  in  small  quantities,  even 
in  drops,  being  mixed  with  blood,  especially  during  the 
emission  of  the  last  drops,  when  the  pain  is  at  its  height; 
this  urine  at  first  cont^ning  a  con-siderable  proportion 

r  of  mucus  derived  from  the  urethral  folhcles,  and  in  two 

I  or  three  days  some  pus,  except  in  trachelo-cystitis  due 

to  the  exteasion  of  acute  urethritis  when  pus  is  present 

in  the  urine  from  the  beEinning  of  the  attack,   Trachcelo- 

cystitis  is  a  conuuon  complication  of  acute  prostatitis 


p 


and  gonecystitis  whilst  acute  prostatitis  and  gonecystitis 
are  rare  complications  of  trachcelo-cystitis.  Rectal  ex- 
ploration witli  the  finger  is  therefore  necessary  to  ascer- 
tain the  existence  or  non-existence  of  prastatitis  or  of 
gonecystitis  in  any  case  of  trachoelo-cystitis, 

50.  Sub-acute  trachcelo-cystitis  is  known  to  exist  by 
manifestations  whicli  are  similar  to,  but  of  lesser  degree 
than,  those  of  the  acute  type.  The  introduction  of  a 
rectangular  exploring  sound  is  necessary  to  deternune 
if  this  inflammation  is  the  outcome  of  a  vesica!  calculus 
or  of  the  presence  of  a  foreign  body. 

51.  Chronic  trachoalo-cystitis  is  usually  associated  with 
chronic  prostatitis  and  sometimes  with  chronic  urethritis. 
The  question  of  its  diagnosis  has  already  been  discussed 
in  connection  with  chronic  urethritis  and  of  chronic 

.  prostatitis. 

52.  The  diagnosis  of  sub-acute  general  myxo-cystitis 
provoked  by  deviations  from  the  normal  stantlard  of 
quantity  and  quality  of  the  urine  is  reached  through  the 
previous  history  of  the  patient,  through  the  accoimt  of 
his  ailment  given  by  him,  and  through  microscopic  in- 
spection of  the  urine.  When  such  cystitis  becomes 
chronic  and  is  attended  with  frequent  and  painful 
urination,  the  whole  bladder  is  soon  contractured  and  its 
capacity  markedly  diminished.  This  is  ascertained  by 
the  slow  injection,  through  a  soft  catheter,  of  a  warm 
sterile  solution ;  the  quantity  of  fluid  tolerated  indicating 
the  capacity  of  the  diseased  bladder.  In  some  cases  the 
quantity  of  fluid  tolerated  is  as  little  as  sixty  or  even 
thirty  grammes.  This,  however,  is  not  the  only  type 
of  cystitis  in  which  contracture  with  diminished  capacity 
of  the  bladder  occurs.    Such  an  untoward  complicatioo 
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may  arise  in  cystitis  due  to  nearly  all  the  causes  pre- 
viously named,  and  is  therefore  to  be  taken  into  consid- 
eration in  diagnosticating  cystitis  generally, 

53.  The  diagnosis  of  chronic  cystitis  due  to  obstructed 
urination  requires  mechanical  exploration  of  the  ure- 
thra, urethro-vesica!  orifice,  or  prostate,  and  micro- 
ficopic  examination  of  the  urine.  If  the  obstruction 
be  owing  to  a  urethral  stricture,  it  is  revealed  by  the 
acorn-tipped  bougie.  If  urethro-vesical  or  prostatic 
obstruction  be  the  cause  of  tbe  stagnation  of  urine,  the 
rectangular  sountl  demonstrates  the  existence  of  either, 
also  the  degree  of  induration  of  the  blaiUler  &nd  of  en- 
largement of  the  bands  of  muscle  tissue  of  the  reticular 
layer.  Gross  inspection  shows  the  urine  to  be  glairy, 
slimy;  and  this  urine  converts  red  litmus  paper  to  blue. 
Microscopic  examination  of  the  urine  brings  into  view 
innumerable  crystals  of  the  ammonio-magnesian  phos- 
phates, pus  cells,  and  vesical  epithelium.  When  no 
urethral,  urethro-vesical,  or  prostatic  obstruction  exists, 
and  the  urine  contains  creamy  pus  and  no  alirae,  the 
origin  of  the  pus  presumably  is  pyelic;  urethritis,  of 
course,  being  excluded. 

54.  Cystitis,  general  or  local,  arising  from  calculi, 
from  injuries,  or  from  the  lodgement  of  foreign  bodies, 
requires  for  its  tliagnosis  mechanical  e-xploration  of  the 
bladder  and  microscopic  examination  of  the  urine. 

55.  When  retention  of  urine  complicates  the  acute 
or  sub-acute  type  of  cystitis,  the  severe  pain  seated  in 
the  hypogastric  region  is  irratiiated  to  the  abdominal 
and   lumbar  regions,   the   tenderness   and   the   tensive 

veiling  in  the  hypogastric*  region,  the  .straining  during 
I  vain  efforts  to  urinate,  the  flatness  imder  percussion  in 
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the  region  of  the  distended  bladder,  rentier  the  diagm 
of  this  complication  comparatively  easy. 

56.  When  complete  retention  occurs  in  chronic  cys- 
titis due  to  stagnation  of  urine  some  of  the  symptoms 
enumerated  in  the  foregoing  note  are  ill  defined,  wliilst 
others  of  a  graver  natiu*  are  manifested.  For  instance, 
the  pain  is  dull  but  continuous,  there  is  less  tenderness 
and  little  or  no  tension  in  the  hypogastric  region,  though 
the  bladder  may  contain  much  more  urine  than  in  the 
case  of  retention  in  acute  cystitis,  and  may  project  for- 
ward like  a  gravid  uterus.  Retention  of  urine  in  the 
acute  cystitis  of  youth  and  middle  age  is  sudden  and 
causes  great  suffering;  in  chronic  cystitis  from  prostatic 
obstruction  it  is  very  gradual  and  is  sometimes  undis- 
covered until  the  lower  part  of  the  abdomen  begins  to 
project,  and  until  the  sensation  of  fulness  in  that  re^on 
and  in  the  rectum  is  such  as  to  arouse  the  sufferer's 
attention.  In  long-neglected  cases  the  patients  are 
enfeebled  and  emaciated,  able  to  take  but  little  food 
which  is  ill  digested,  the  pulse  is  small  and  weak,  the 
skin  dry,  shght  rigors  occur  at  night  and  are  followed  by 
febrile  reaction  and  later  cold  sweating  of  a-  urinous 
odor.     These  are  forebodings  of  serious  renal  implication. 

57.  The  prognosis  of  cystitis  is  founded  upon  its 
cause,  type,  and  eomphcations,  upon  the  previous  con- 
dition of  the  bladder,  upon  the  age,  constitutional 
peculiarities  and  general  health  of  the  patient,  and 
upon  the  degree  of  efficiency  of  the  treatment. 

58.  The  prognosis  is  favorable  in  cases  of  cystil 
arising  from  the  first,  second,  and  third  groups  of  cai 
when  free  from  complications  and  attacking 
adultsj  otherwise  it  is  doubtful  or  even  unfavorable, 
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the  inflammation  may  become  unmanageal)le,  may  in- 
vade the  upper  urinary  organs,  and  prove  fatal  in  a  few 
weeks  or  even  in  a  few  days.  This  is  sometimes  the 
case  when  acute  or  super-acute  inflammation  attacks  a 
blafUler  that  has  long  been  diseased,  as  in  the  chronic 
cystitis  from  urethral  or  prostatic  obstruction. 

59.  The  prognosis  is  unfavorable  in  cases  of  long- 
neglected  cystitis  with  contracture  and  diminished 
capacity  of  Ihe  bladder,  particularly  in  old  and  feeble 
men.  Younger  subjects,  free  from  urethral  obstruction, 
withstand  the  incidental  suffering  much  longer,  and 
their  condition  is  often  greatly  improved  by  treatment 
directed  toward  dilatation  of  the  blailder.  In  some  of 
these  younger  subjects  it  is  possible  to  restore  the  noi^ 
mal  capacity  of  the  bladder  even  afler  the  lapse  of  a 
year  from  the  beginning  of  the  affection,  but  not  with- 
out the  greatest  patience  anil  persistence  on  the  part  of 
the  physician  and  the  greatest  endurance  and  determi- 
nation on  the  part  of  the  patient. 

60.  The  prognosis  is  unfavorable  in  cases  of  cystitis 
due  to  grave  disease  or  injury  of  the  nervous  centers. 
Tlie  patients  are  made  comparatively  comfortable  and 
life  may  be  prolonged  by  treatment,  but  the  cystitis 
is  never  cured;  renal  complications  finally  arising  to 
prove  fatal. 

61.  The  prognosis  is  more  favorable  in  cases  of  cystitis 
I  due  to  prostatic  obstruction  in  vigorous  eliierly  men, 

provided  they  be  subjected  to  regular  catheterisra  and 
vesical  irrigations  tending  to  arrest  urinary  fermenta- 
tion.    The  life  of  such  patients  is  not  materially  short- 

'   ened  by  this  incurable  affection  if  the  local  treatment 

I  be  faithfully  carried  out, 


XXI 

tmo-CYSTiTis:  its  management* 

le  treatment  of  sufferers  from  inflammation  of 
lary  bladder  shoulil  be  moral  and  constitutional, 
as  local.    The  general  indications  are:    to  iise 
uasion  with  tact  and  skill;   to  relieve  pain;   to 
0  remove  the  original  cause  or  to  shorten  the 
>f  rnsniulinii  of  IJif  iTiflanimalinn;  ftiid  to  prevent 
■oiiii>aI   cniii[i]ications.     The  s])ecial  indications 
accurdancp  wilh   tht'  fxipencies  of  individual 
22i|M>nm^rmiisil^(^li^at^^ 
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striving  to  accomplish  the  cure  or,  at  least,  the  allevia- 
tion of  the  bofiily  ailment. 

3.  Constitutional  as  well  as  hygienic  treatment  is 
clearly  indicated  in  the  ilivers  types  of  cystitis.  When 
a  sub-acute  cystitis  is  traced  to  supersecretion  of  urine 
of  low  specific  gravity,  the  cause  of  the  polyuria  is  first 
ascertainetl,  and,  if  possible,  removed;  then  the  cystitis 
is  likely  soon  to  cease.  For  instance,  when  polyuria  is 
due  to  temporarily  disturbed  innervation,  the  re-estab- 
lishment of  the  nervous  equilibrium  is  sufficient  to  effect 
the  cessation  of  polyuria  and  thus  remove  the  cause  of 
the  cystitis.  This,  however,  is  hopeless  in  some  cases  of 
disease  or  injury  of  nervous  centers,  as  it  is  in  certain 
lesions  of  the  kichieys  in  which  the  polyuria  is  irreme- 
diable. In  some  cases  of  cystitis  due  to  persistent  poly- 
uria, opium  in  moderate  doses  has  the  double  effect  of 
rehe\nng  pain  and  of  lessening  the  urinary  secretion. 
In  other  cases  it  becomes  necessary  to  add  to  the  opium 
either  ergotin  or  gallic  acid. 

4.  In  cases  of  cystitis  caused  by  diminished  renal 
secretion,  the  urine  being  of  high  specific  gravity  and 
acrid,  the  treatment  should  be  such  as  to  excitfi  an  in- 
crease in  the  quantity  of  the  urine  and  to  render  it  bland. 
This  may  be  accomplished  by  the  judicious  prescription 
of  mild  alkaline  diuretics  or  by  the  citrate  of  soda  largely 
diluted,  or  by  the  infusion  of  uva  ursi  or  of  triticum 
repens,  and  so  secure  the  rapid  subsidence  of  the  cystitis. 

5.  Cystitis  arisdng  indirectly  from  disturbance  in  the 
cutaneous  circulation  ordinarily  gets  well  when  this  cir- 
culation is  re-established,  and  does  not  require  other 
medication  than  such  as  will  render  the  urine  bland. 
But  when  the  cystitis  persists  and  veacal  contracture 
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^H  enaues  m  any  of  the  varieties  of  the  first  group,  a 
^H  more  active  treatment  is  necessary,  as  will  be  stated 
^M         presently, 

^P  6.  Cystitis  due  to  persistent  hyperlithuria  is  of  much 

■^  more  frequent  occurrence  than  any  of  the  varieties  of 
this  first  group,  and  its  management  demands  much 
attention.  This  variety  of  cystitis  is  often  miscalled 
"irritabiUty  of  the  bladder,"  which  symplom  is  treated 
with  opium,  belladonna,  and  other  drugs,  and  the  in- 
flammation is  thus  allowed  to  progress  until  permanent 
contracture  of  the  bladder  is  established.  This  cystitis 
is  as  amenable  to  treatment  and  to  cure  in  its  incipiency 
as  it  is  refractory  to  either  in  its  advanced  stages,  par- 
ticularly after  contracture  of  the  bladder  is  confirmed, 
when  there  is  little  if  any  hope  of  cure. 

7.  If,  when  the  bladder  is  said  to  be  irritable,  the  urine 
is  examined  microscopically  and  found  to  contain  an 
excess  of  uric  acid,  and  treatment  for  hyperlithuria  is  at 
once  instituted,  normal  urination  is  soon  restored  and 
all  the  symptoms  of  beginning  cystitis  vanish.  Patients 
affectetl  with  cystitis  due  to  hyperhthuria  are  all  sufferers 
from  dyspepsia,  hepatic  engorgement,  costiveness,  head- 
aches, muscular  pains,  and  other  symptoms  of  leuco- 
mainal  intoxication.  Their  treatment  should  therefore 
be  directed  to  the  restoration  of  the  impaired  digestive 
function  and  to  the  remedy  of  its  consequences.  For 
these  ends  the  first  prescription  sliould  be  for  a  cathartic 
medicine;  then  for  daily  aperients  and  alkaline  waters. 
When  the  urine  contains  a  great  abundance  of  uric  acid 
crystals  whicl\  are  teasing  and  di.stressing  the  sufferer 
during  his  frequent  acts  of  urination,  nothing  seems  to 
afford  such  quick  relief  as  four  daily  doses  of  fifty  centi- 
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gramm&s  of  sodium  salicylate  largely  diluted,  but  con- 
tinued no  longer  than  three  days, 

8.  During  this  treatment  and  for  three  or  four  weeks 
thereafter,  lithuric  patients  should  make  only  very  spar- 
ing use  of  starches  and  sugars,  especially  at  the  evening 
meal,  and  in  some  instances  it  becomes  necessary  to 
proscribe  all  carbohydrates.  Abstention  from  all  foods 
tending  to  cause  flatulency,  and  from  malt  liquors,  cider, 
or  sweet  wines,  is  essential.  Sufficient  bodily  exercise, 
promotion  of  the  cutaneous  circulation  by  frequent 
ablutions  and  frictions,  and  clothing  suited  to  the  state 
of  the  weather,  constitute  the  remainder  of  the  hygienic 
management. 

9.  Such  medication  and  hygienic  precautions  as  the 
foregoing  are  more  than  likely  to  nip  in  the  bud  a  cystitis 
which  would  otherwise  become  very  distreasing  and  lead 
to  transitory  and  finally  to  permanent  contracture  with 
diminished  bladder  capacity.  But  contracture  of  the 
bladder,  even  of  many  months  duration,  is  not  necessarily 
a  hopeless  condition  and  is  very  often  cured  when  sub- 
jected to  early  treatment. 

10.  The  local  treatment  consists  in  the  use  of  medicinal 
and  mechanical  means.  \\'hen  acute  cystitis  is  accom- 
panied with  frequent  and  painful  spa-smodic  contractions 
foreboding  transitory  contracture,  the  perinieum  and 
hypogastrium  should  be  leeched — six  or  eight  in  each 
re^on.    Then  hot  fomentations  to  the  hypogastrium  for 

I  two  or  three  days.  This  local  depletion,  so  beneficent 
t.in  young,  robust  subjects,  should  not  be  employed  in  the 
e  of  those  whose  health  is  otherwise  impaired  or  those 
f  who  are  known  to  be  intolerant  of  blood-letting  in  any 
\  form.    Two  or  three  liberal  doses  of  opium  or  morphia 


may  be  necessary  to  relieve  the  pain  incident  to  the  acute 
inflammation,  and  diluent  drinks  to  keep  tlie  urine  bland. 
A  nightly  hot  hip-bath  of  five  minutes'  duration  also  J 
serves  the  good  purjjose  of  relieving  congestion.  Nol 
instnmient  should  be  introduced  into  the  bladder,  ex- 1 
cept  in  the  case  of  retention  of  urine  which,  however,  iai 
of  extremely  rare  occurrence  in  these  cases.  After  a  few-i 
doses  of  one  centigramme  of  belladonna  extract  or  ofa 
one  milligramme  of  hyoscyamia,  the  blaflcier  begins  tol 
lose  its  sensitiveness  and  to  allow  itself  to  lie  distendedil 
by  the  blaml  urine.  Resolution  of  the  inflanunatioa'l 
being  fairly  on  its  way,  and  the  spasms  having  ceased,! 
the  patient  ie  able,  in  a  few  days,  to  retain  his  urine,] 
several  hours  and  is  soon  weU, 

11,  In  chronic  cystitis  with  contracture,  if  there  iflj 
not  nmch  tliickening  or  induration  of  the  bladder  walld^ 
consequent  upon  interstitial  inflammation,  mechanical 
as  well  as  general  treatment  is  required;  the  indications 
being  to  subdue  the  inflammation  and  to  restore  the 
normal  suppleness  anfl  capacity  of  the  bladder.  The 
general  treatment  so  valuable  an  adjuvant  to  the 
mechanical  treatment  should  of  course  be  continued^ 
until  the  cure  is  effected. 

12.  The  inordinate  irritability  of  the  bladder  and  tli€^ 
accompanying  unduly  frequent  and  distressing  urinationfl 
incident  to  cystitis  with  contracture,  react  upon  thfta 
nervous  system  to  the  extent  of  seriously  disturbing] 

•  sleep  and  rendering  the  patient  excessively  fretful.    Hel 
is  constantly  on  the  alert  for  the  moment  to  arrive  when  i 
it  is  time  to  urinate,  and  ever  ready  to  cluteh  any  object  | 
that  may  serve  as  a  fulcrum  for  his  straining  efforts. 
His  face  then  becomes  livid,  and  intense  suffering  is  ! 
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thereon  depicted.  At  the  close  of  the  act  of  urination 
he  throws  himself  upon  his  bed  exhausted,  but  not  atwaj's 
to  sleep,  and  in  his  short  slumbers  often  dreams  of 
greater  distress.  Day  and  night,  every  hour,  half  or 
even  quarter  hour  the  painful  act  is  renewed.  His  physi- 
cal strength  is  well  nigh  exhausted  and  his  moral  con- 
dition de-''perate.  His  skin  is  dry,  harsh,  and  inactive, 
his  digestion  sadly  impaired,  his  intestinal  dejecta  are 
hard  and  scanty,  and  he  is,  in  no  slight  degree,  under  the 
influence  of  leucomainal  intoxication.  Such  is  a  true 
picture  of  the  worst  cases.  It  is  therefore  wise  to  en- 
deavor to  remedy  these  several  morbid  states  before  they 
attain  that  liigh  state  of  development. 

13.  The  first  prescription  should  be  a  cathartic.  The 
next  a  rlose  of  two  grammes  of  sodium  bromide  with  the 
object  of  inducing  sleep  and  so  prolonging  the  intervals 
of  urination.  Then  thrice  daily  motierate  doses  of  iron 
and  qiunine.  Other  medicinal  agents  that  may  be  in- 
dicated shouifl  be  usefi  with  due  regard  to  the  state  of  the 
digestive  function,  and  not  given  beyond  the  point  of 
tolerance.  For  instance,  diluents  shoukl  not  be  con- 
tinued more  than  four  days,  to  be  replaced  by  balsamics 
which,  in  some  cases  act  so  favorably  as  modifiers  of 
the  urine';  the  balsamics  in  turn  to  be  discontinued  in 
favor  of  some  diluent.  Belladoima  and  opium  and,  for 
a  change,  hyoscyamia  not  more  than  one  milligramme 
thrice  daily,  are  all  serviceable  but  should  be  discon- 
tinued in  three  or  four  days.  Such  are  the  chief  agents 
required  for  the  constitutional  treatment,  but  they 
should  be  used  with  discretion,  otherwise  the  desired 
effect  is  surely  frustrated. 

14.  The  merhanical  treatment  consists  in  vesical  irri- 
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designed  not  oiily  to  lUsinfect  the  bladder  but 

let  its  graitual  dilatation  as  preventive  of  its  per- 

t  contracture.     For  vesical  irrigation  and  dilata- 

cystitis  with   spasmodic  contracture,    sundry 

IS  such  a-s  those  of  boric  aid,  of  phenol,  or  of 

luiii  and  zinc  permanganate  are  used  with  good 

lajid  in  ease  of  abundant  phosphatic  precipitate, 

letatf  of  lead  solution  is  of  the  greatest  service 

Lsc'd  according  to  the  directions  of  Hoskins — but 

f  ihis  later.     It  is  highly  beneficial,  from  time  to 

1  the  course  of  this  treatment,  to  change  the  for- 

Lf  the  Ruids  to  be  injected,  but  it  is  essential  to 

■hi  the  rniiiti   nhjiyi    nf  restnmig  Hip  normal 

and  rapa^'iiy  nf  ihr  hlu.ld.T  as  spcudily  a> 


■  l.\ 
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acid  gas,  solutions  of  sodium  hyposulphite,  potassium 
bromide  and  iodide,  tincture  of  iodine,  mercuric  chloride, 
sodium  chloride,  sodium  carbonate,  silver  nitrate,  zinc 
sulphate,  alum,  tannin,  strychnin,  morphin,  quinin, 
salicylic  acid,  resorcin,  methyknilin,  hydrogen  peroxide, 
divers  mineral  waters,  etc.,  with  varying  bad  results, 
partly  because  no  attempt  had  been  made  to  gradually 
dilate  the  contracting  bladder. 

16.  Gradual  hydraulic  dilatation  of  the  diseased  blad- 
der, as  employed  by  Civiale  and  others  of  his  time,  ap- 
pears to  have  been  set  aside  by  many  who  were  allured 
by  the  quicker  and  seemingly  more  promising  method 
of  sudden  dilatation  aided  by  induced  general  antesthesia. 
The  quick  method,  which  does  serious  violence  to  the 
bladder,  is  generally  unsafe,  often  dangerous,  and  seldom, 
if  ever,  successful.  The  slight  benefit  it  very  exception- 
ally confers  is  of  short  duration,  and  the  cystitis  soon 
recurs  in  even  a  more  aggravated  form.  The  advocacy 
of  sudden  distension  of  the  bladder  with  a  silver  nitrate 
solution  of  two  grammes  to  thirty  grammes,  is  surely 
imwarrantable.  This  rash  procedure  has  been  used  by 
many  who  have  hati  good  reason  to  regret  it,  for  when 
the  patients  have  survived  the  >'iolenoe  and  the  extensive 
cauterisation,  their  bla^Mers  have  become  permanently 
and  incurably  contractured,  stenosed,  and  thickened 
from  the  consequent  interstitiaJ  inflammation. 

17.  Nitrate  of  silver,  in  obstinate  cystitis,  is  un- 
questionably a  valuable  therapeutic  agent  when  used  in 
solutions  of  suitable  strength,  but  very  strong  solutions 
not  only  fail  to  cure  but  do  irreparable  mischief.  In 
the  latter  part  of  the  eighteenth  century  solutions  of 
the  nitrate  of  silver  were  used,  in  cystitis,  as  strong  as 
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from  four  to  ten  and  even  twelve  per  cent.  Sometimes 
mercuric  chloride  was  substituted  for  the  silver  salt  in 
the  same  proportions  and,  of  course,  with  the  same  iU 
effects.  Long  afterward,  the  mercuric  chloride  was  used 
for  vesical  injection,  by  Trousseau,  in  solution  of  one  to 
two  thousand.  But  his  master  Bretonneau  was  a  decided 
partisan  of  silver  nitrate  for  the  treatment  of  cystitis, 
anil  used  solutions  of  one  to  two  thousand.  The  use  of 
strong  solutions  of  this  salt  was  revived,  in  1842,  by 
Mercier.  who  finally  renounced  them  for  solutions  of 
motierate  strength.  The  advocates  of  strong  solutions 
declared  weak  solutions  to  be  worthless  Iwcause.  as  they 
said,  the  little  urine  that  may  remain  in  the  bladder  is 
sufficient  to  convert  the  nitrate  into  an  inert  chloride 
of  silver.  To  meet  this  objection  it  may  be  answered 
that  when  precaution  is  taken  of  carefully  washing  the 
bladder  immediately  before  making  the  injection,  surely 
enough  urine  will  not  have  time  to  escape  from  the  ureters 
and  decompose  the  silver  salt,  since  it  is  acknowledged 
that  it  takes  two  grammes  of  urine  to  decompose  six 
centigrammes  of  silver  nitrate.  Therefore  the  assertion 
regarding  such  cause  of  ilecomposition  of  the  silver  salt 
has  no  force  whatever.  The  action  of  nitrate  of  silver 
upon  the  blai.lder  mucous  membrane  primarily  affecting 
its  epithelium,  a  solution  of  moderate  strength  coagu- 
lates the  albumin  of  the  superficial  epithelial  layer  and 
in  so  doing  is  decomposed  into  an  insoluble  chloride. 
But  a  very  strong  solution  is  likely  to  act  upon  all  the 
epithelial  layers  and  to  penetrate  still  more  deeply  and 
coagulate  the  albumin  and  gelatin  of  the  fibrous  layer 
of  the  mucous  membrane  before  it  is  decomposed;  the 
irritation  it  causes  leading  to  interstitial  cystitis.    Here, 
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then,  lies  the  main  objection  to  the  use  of  strong  solu- 
tions. 

18.  The  repeated  use  of  strong  solutions  of  silver  nitrate- 
u|K)n  mucous  nieiiibranes  has  been  shown  to  cause  in- 
duration not  only  of  these  membranes  themselves  but 
of  their  underlying  connective  tissue.  The  membranes 
soon  lose  their  elasticity,  being,  as  it  were,  tanned,  and 
spoken  of  as  leathery.  This  state  of  sclerosis  has  been 
obser\ed  on  a  large  scale  in  the  fauces  among  patients 
that  had  been  treat€ii  during  the  craze  of  more  than 
forty  years  ago  for  cauterising  the  human  fauces  on  the 
8Ught«st  complaint  of  "sore  throat,"  and  was  commonly 
termed  the  "nitrate  of  silver  tliroat,"  from  which  the 
afflicted  never  recovered.  A  similar  condition  has  been 
observed  in  the  urethrse  that  had  been  subjected  to 
frequent  applications  of  strong  solutions  of  nitrate  of 
silver  and  of  other  irritants.  The  bladder  may  recover 
from  a  single  strong  injection,  but  when  such  injection 
is  often  repeated  in  accordance  with  the  directions  given 
by  those  who  ailvocate  its  employment,  the  delicate 
mucous  membrane  surely  suffers  much  more  seriously 
to  the  patient  than  other  mucous  membranes  that  are 
not  the  recipients  of  such  an  irritating  excretion  as  the 
urine,  and  whose  outlets  are  free  and  broad. 

19.  At  the  present  time,  in  the  treatment  of  cystitis, 
the  employment  of  cauterising  solutions  of  silver 
nitrate  is  not  regarded  as  wise,  and  the  dosage  ordi- 
narily prescribed  scarcely  exceeds  one  to  two  thousand, 
except  in  trachcElo-cystitis  in  which  stronger  solutions 
are  thrown  by  way  of  instillations  as  recommended  by 
Guyon. 

20.  The  treatment  of  acute  trachcelo-cystitis,  due  to 
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bladtier  is  daily  irrigated  with  a  warm,  sootliing  anti- 
septic solution;  dilating  it  gradually  as  much  as  may  be 
necessary  for  the  safe  trituration  of  the  calculus  or  the 
extraction  of  the  foreign  botly.  Either  operation  being 
successfully  performed,  the  after-treatment  consists  in 
daily  irrigations  tending  to  cure  the  inflammation  and 
to  restore  the  normal  suppleness  and  capacity  of  the 
bladder. 

22..  Cystotomy,  infra-  as  well  as  supra-pubic,  has  been 
frequently  resorted  to,  during  the  past  fifty  years,  with 
intent  to  cure  obstinate  cystitis  and  contracture  of  the 
muscular  coat  uncompUcated  by  a  vesical  tumor,  stone, 
or  foreign  body,  or  by  prostatic  enlargement.  The  al- 
legerl  effect  of  this  ojjcration  is  that  it  affords  complete 
drainage  of,  and  rest  to,  the  bladder,  and  therefore  cures 
the  cystitis  and  contracture.  The  analysis  of  a  con- 
siderable number  of  reported  cystotomies  for  uncompli- 
cated chronic  cystitis  shows  that  the  relief  afforded  by 
the  drainage  was  only  temporary,  and  that  they  had 
failed  to  cure  the  cystitis  and  contracture.  It  is  neither 
possible  nor  woulti  it  be  desirable  to  keep  open  the  neck 
of  the  bladder,  even  after  hthotomy,  for  then,  notwith- 
standing the  use  of  dilating  instruments  or  the  insertion 
and  retention  of  a  large  tube — which  acts  injuriously  as 
a  foreign  boily — cicatrisation  of  the  urethro-vesical  cut 
occurs  in  the  course  of  two  or  at  most  three  weeks,  and 
hinders  the  involuntaiy  flow  of  urine  and  so  defeats 
drainage.  In  tlie  case  of  supra-pubic  cystotomy,  a 
fistula  has  been  kept  patent  for  many  months,  and  in 
some  cases  for  years,  without  curing  the  cystitis  or  the 
contracture.  The  prescription  of  "long  rest"  to  the 
bladder  in  these  cases  does  not  seem  rational,  since  it 


3S4  St'BOESY    OF    OKSITO-CBIRABT    OBOAKS 

is  well  known  that  the  prolonged  inunobilisation  of  any 
limb  or  part  so  surely  leads  to  its  pennanent  contracture. 
The  muscular  walls  of  the  bladder  need  to  be  exercised 
in  cases  of  cystitis  with  contracture  which  has  not  be- 
come permanent,  and  this  exercise  is  attainable  by  arti- 
ficial hydraulic  dilatation  which  gradually  restores  its 
suppleness  and  capacity.  From  the  foregoing  statement 
it  is  fair  to  conclude  that  no  cure  need  be  expected  from 
rest  and  drainage  of  I  he  inflamed  and  contractured 
bladder  and  that  cystotomy  is  not  necessary. 

23.  In  the  management  of  cystitis  due  to  urethral 
stenosis  the  physician  is  guided  by  the  character,  site, 
and  caliber  of  the  stricture,  by  its  complications,  and 
by  the  general  physical  condition  of  the  patient.  If  the 
stricture,  though  narrow,  is  free  from  complications  and 
susceptible  of  expansion,  its  gradual  dilatation  is  at  once 
begun  and  practised  every  third  or  fourth  day.  As  soon 
as  the  urethral  canal  is  thus  sufficiently  enlarged  at  the 
strictured  point  to  render  urination  moilerately  free, 
the  acts  are  less  painful,  less  frequent;  the  bladder  is 
soon  emptied  spontaneously,  and  the  cystitis  begins  to 
subside,  to  be  well,  &s  a  general  rule,  when  the  urethra 
is  dilated  to  its  normal  caliber.  \\'hen,  however,  the 
stricture  is  not  dilatable  lieyond  three  or  four  milbmeters, 
it  should  be  incised  longitudinally  from  within,  anri  a 
catheter  should  then  be  used  to  draw  off  the  purulent 
urine  and  to  permit  the  thorough  cleansing  and  disin- 
fection of  the  blader.  The  catheter  is  afterward  intro- 
duced for  every  act  of  \irination,  and  the  bladder  washed 
once  each  day  until  there  is  no  fdgn  of  cystitis.  If  there 
happens  to  be  vesical  contracture,  gra<lual  hydraulic 
dilatation  becomes  necessary.    When  internal  urethrot- 
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omy  is  contra-indicated  by  reason  of  the  extreme  nar- 
rowness of  a  stricture  seated  in  the  scrotal  or  perineal 
region,  especially  if  there  lie  a  urinary  fLstula  or  an  ab- 
scess, the  operation  of  external  perineal  urethrotomy 
should  be  performeil  without  delay,  to  give  vent  to  the 
urine;  but  this  urine  should  be  drawn  off  by  means  of 
■  a  catheter  passed  through  the  wound,  and  the  bladder 
washed  once  or  twice  daily.  If  there  be  no  serious  com- 
plication toward  the  upper  urinary  oi^ans,  the  cystitis 
is  likely  to  be  cured  or  nearly  so,  before  the  external 
wound  is  fairly  healed. 

24.  The  cystitis  of  elderly  men  affected  with  prostatic 
enlargement  requires  imremitting  attention  from  the 
earliest  period  of  its  development  because  of  the  grave 
consequences  of  neglect  to  relieve  the  bladder  of  the 
stagnant  urine  which  so  surely  undergoes  fermentation 
and  the  conversion  of  its  urea  into  ammonium  carbonate, 
besides  causing  an  extension  of  the  inflammatory  pro- 
cess to  the  whole  of  the  vesical  mucous  membrane  and 
leven  to  ita  underlying  coats.  This  cystitis  is  generally 
of  slow  development.  At  first  the  urine  contwns  very 
little  pus;  only  the  lower  fundus  of  the  bladder  being 
affected.  The  amount  of  residual  urine  may  not  exceed 
thirty  grammes,  but  this  residuum  gradually  increases 
I  until  the  bladder  is  abnormally  distended.  The  urine 
I  &  then  ammoniacal,  slimy,  fee tid,  and  urination  is  unduly 
'  frequent  and  very  painful.  If  before  the  cystitis  reaches 
this  state  of  rievelopment  the  catheter  is  used  once  or 
twice  daily  and  the  bladder  is  properly  cleansed  by  means 
of  mild  antiseptic  irrigations,  further  fermentation  is  pre- 
vented and  the  inflammation  subsides.  But  if  the  cystitis 
hae  alreaiiy    reached    the   entire   mucous   membrane, 
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proper  measures  should  be  taken  to  check  the  ammonia- 
cal  conversion  of  the  urea  and  to  counteract  its  ill  effects. 
The  amount  of  urea  metamorphosed  into  ammoniuni 
carbonate  is  not  less  than  fifty  centigrammes  to  thirty 
gramnies  of  urine.  This  percentage  of  ammonium  car- 
bonate is  quite  sufficient  to  excite  cystitis,  to  act  upon 
the  albumin  of  the  dead  leucocytes,  and  to  saponify  the  - 
fata  of  the  pus;  the  I'eault  of  these  changes  being  the 
sUme,  miscalled  "ropy  mucus,"  which  is  sometimes  so 
tenacious  that  it  cannot  be  extracted  through  an  ordi- 
nary catheter.  There  are  two  ways  of  relieving  a  bladder 
gorged  with  tenacious  slime.  One  is  to  convert  the  car- 
bonate into  an  acetate  of  ammonium  by  throwing  in 
largely  diluted  acetic  acid— say  a  five  per  cent.  mi.xture 
^wliich,  in  a  moment,  Uberates  the  fats  ami  Uquefies 
the  sUme;  the  resulting  fluid  having  a  milky  appear- 
ance. The  other  way,  the  more  tedious,  is  to  remove 
the  shme  by  aspiration  through  a  large  catheter.  The 
bladder  is  then  to  be  emptied  by  means  of  an  orfUnary 
soft  catheter  five  or  six  times  in  the  twenty-four  hours 
and  cleansed  with  an  antiseptic  solution  night  and 
morning  as  long  as  the  urine  is  alkaline;  but  when  it 
resumes  its  normal  acidity,  the  injections  need  not  be 
used  more  than  twice  a  week,  tlie  daily  use  of  the 
catheter,  however,  should  be  continued.  In  case  the 
urine  is  loaded  with  phosphates,  the  best  way  of  ridding 
the  bladder  of  Iheir  irritating  effect  is  to  use  the  acetate 
of  lead  solution  as  prescribeil  by  Hoskins,  or  to  inject 
water  slightly  acidulated  with  hydrochloric  acid,  pre- 
ferably the  lirst.  These  two  means  constitute  the  true 
prophylaxis  of  phosphatic  stone. 
25.  One  of  the  gravest  consequences  of  the  cystitis 
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of  elderly  men  suffering  from  prostatic  obstruction  is 
contracture  with  diminished  capacity  of  the  bladder. 
This,  happily,  is  of  comparatively  rare  occurrence,  whilst 
contracture  with  increased  vesical  capacity  is  the  rule. 
Sufferers  witli  contracted  blaiiders  are  incessantly  tor- 
mented by  frequent  and  urgent  desire  to  urinate  accom- 
panied with  pMnful  straining  and  all  the  other  pangs  of 
acute  retention  of  urine.  They  are  thereby  prompted  to 
use  the  catheter  every  half  hour,  but  without  relief. 
Tlieir  bladders  are  intolerant  of  artificial  hydraulic  dila- 
tation beyond  sixty  grammes  of  a  warm  solution  whose 
density  is  increased  by  the  addition  of  a  little  glycerin. 
The  great  distress  of  these  hopeless  cases  is  mitigabie 
only  by  an  occasional  free  dose  of  belladonna  antl  opium 
and  two  or  three  daily  irrigations  of  the  bladder  with  the 
warm  solution  already  mentioned. 

26.  The  physician  is  sometimes  called  upwn  to  minis- 
ter to  the  suffering  caused  by  complete  retention  of 
urine — another  grave  comphcation  of  the  cystitis  arising 
from  stagnation  of  urine  due  to  prostatic  obstruction. 
His  duty,  in  such  a  case,  is  to  ascertfun  the  degree  of 
enlargement  of  the  prostate  and  the  exciting  cause  of 
the  occlusion  of  the  urethro-vesical  orifice.  He  may 
learn,  by  persistent  cross-examination,  that  the  sufferer 
has  been  exposed  to  inclement  weather,  or  that  he  had 
conunitted  some  excess,  or  that  the  rectum  had  not  been 
relieved  for  several  days,  etc.  He  may  also  leam  how 
long  (dnce  the  bladder  had  been  emptied,  whether  a 
catheter  had  been  used,  and  if  so  what  kind  of  catheter; 
if  catheterism  had  been  unsuccessful,  how  many  times 
it  had  been  tried;  whether  haemorrhage  had  followed 
the  attempts  made  to  enter  the  bladder,  and  whether 


the  palienl  hatl  had  chills  after  the  catheterisms. 
he  should  make  a  general  exatiiinatioD  of  the 
ascertain  the  comlition  of  the  patient  and  the  degree  of 
distension  of  the  bladder.  If  there  be  much  constitu- 
tional and  cardiat-  disturbance,  catheterisni  should  be 
delayed  until  the  needed  restoratives  have  had  Iheir 
effect;  so  about  an  hour  after  the  administration  of  a 
etjmulatitig  drink  and  a  broth,  the  patient  being  thus 
braced  up,  a  No.  9  soft  elbowed  catheter  is  introduced 
and  half  a  Uter  of  urine  tlrawn  off,  and  in  two  hours 
another  half  hter,  and  so  on  every  two  or  three  houn 
until  the  blatlder  is  finally  emptied.  The  reason  f< 
these  measures  was  given  under  the  head  of  retention 
urine  in  elderly  men.  If,  on  account  of  a  rent  in  the 
floor  or  either  aide  of  the  prostatic  sinus,  the  point  of 
the  catheter  is  arrested  and  fails  to  enter  the  bladder, 
the  instrument  should  be  withdrawn  and  armed  with  a 
suitably  curvefl  metallic  stylet  and  re-introduced  after 
William  Hey's  method  which  has  already  been  descril 
In  case  of  failure  with  Hey's  method.  Mercier's  ini 
nated  catheter  may  be  substituted  with  the  fai 
prospect  of 'success,.  This  ingenious  contrivance, 
described  elsewhere,  has  often  obviated  puncture  of  the 
bladder  which  should  only  be  performed,  for  temporary 
relief,  in  case  suitable  catheters  cannot  be  procured  ft 
many  hours. 

27.  In  case  of  multiple  false  routes  in  the  prostal 
region  and  failure  of  all  methods  of  catlieterism, 
patient,  under  antesthesia,  is  placed  in  thelithotomvj 
position  and  a  grooved  stafT  is  passed  into  the  uretl 
as  far  as  the  obstacle.    The  membranous  urethra  is  Iai( 
open  longitudinally,  a  broad-grooved  director  is  inserted] 
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along  the  groove  of  the  staff  or  guided  into  the  bladder 
by  the  left  index  finger,  and  a  deep,  downward  cut  made 
in  the  median  line  tlirough  the  base  of  the  prostate,  and 
the  central  or  such  other  part  of  the  oi^an  as  may  be 
enlarged,  at  once  enucleated  as  described  under  the  head 
Prostatectomy.  If  there  be  only  a  contracture  of  the 
vesical  neck  or  a  thin  "bar,"  the  ileep  incision  at  the 
prostatic  base  will  generally  suffice.  Then  an  India^ 
rubber  tube  is  passed  into  the  blatlder,  through  the  peri- 
neal wound,  and  retainetl  in  position  forty-eight  hours. 
Meanwhile  the  bladder  is  irrigatetl  twice  dwly  until 
complete  cieatri.sation  of  the  wound, 

28.  When  the  over-distended  bladder  has  been  pre- 
cipitately emptied  and  an  abundant  hemorrhage  has 
ensued,  this  viscus  should  not  again  be  allowed  to  be- 
come distended,  and  means  should  be  promptly  taken  to 
arrest  the  hajmorrhage.  In  such  a  ca.se,  may  be  ad- 
ministered, twice  tlaily,  one  gramme  of  et^otin  or  of 
gallic  acid,  or  of  quinine.  Vesical  injections  of  cold 
water,  slightly  acidulated  with  acetic  acid,  may  be  made 
after  each  evacuating  catheterism.  It  is  essential  that 
the  bladder  be  kept  empty.  So  long  as  the  urine  is 
much  in  excess  of  the  effused  blood,  this  blood  retains 
its  fluidity,  but  when  the  blood  is  in  excess  coagulation 

k-occurs  rapidly  and  the  bladder  is  soon  (Ustended  with 

K'dense  clot«  which  cannot  be  extracted  until  they  are 

broken  up  and  removed  by  aspiration  through  a  large 

catheter.    This  tjucstion  will  be  more  fully  discussed 

under  the  head  of  Blailder  Hiemonhage. 

29.  The  cystitis  due  to  disease  or  injury  of  the  nervous 
alters  requires  early  detection  and  close  attention. 
1  patients  who  survive  grave  lemons  of  the  brain  or 
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of  the  spinal  cord  for  weeks  or  months,  it  has  long  since 
been  observed  that  fre^jiiently  the  immediate  cause  of 
<ieath  Ls  traceable  to  consecutive  lesions  of  the  iirinarv' 
organs,  such  as  calculous  formation,  cystitis,  ureteritis, 
and  pyelo-nephritis,  all  arising  from  stagnation  of  urine 
in  the  bladder  whose  sensibility  is  blunt«d  or  even 
destroyed,  owing  to  the  nerve-center  lesion,  and  that 
when  early  attention  is  given  to  the  impaired  urinary 
organs  while  the  primary  disease  or  injury  is  undergoing 
treatment,  the  life  of  the  patient  is  prolonged  and  his 
suffering  lessened.  The  needed  treatment  is  simple  and' 
effective  so  far  as  the  urinary  organs  are  concerned. 
Very  soon  after  a  patient  has  become  paraplegic,  his 
bladder  ceases  to  act  antl  so  rapidly  fills  with  lu-ine  that 
it  must  be  artificially  emptied  before  it  becomes  over- 
distended.  As  long  as  the  urine  is  clear  and  of  acid 
reaction,  simple  evacuative  catheterism,  practised  at 
regular  intervals,  suffices  to  prevent  sta^ation  and 
decomposition  of  the  urine  ami  consequent  cystitis. 
But  when  the  urine  is  already  turbid  and  alkaline,  the 
bladder  should  be  irrigated  once  or  twice  daily  with 
suitable  solutions.  This  plan  of  treatment  has  been 
current  in  Bellevue  Hospital  for  the  past  forty  years, 
and  it  is  believed  that  the  lives  of  many  patients  have 
thus  been  prolonged  for  months  and  even  for  years. 
Experienced  surgeons  know  so  well  how  commonly,  in 
depressed  fractures  of  the  skull,  the  bladder  becomes 
distended  with  urine,  that  the  first  direction  they  give 
to  their  aids  is  to  empty  the  patient's  bladder,  with  the 
object  of  preventing  over-distension  and  cystitis. 


BLADDER  CONTRACTURE;     ITS   NATURE    AND    TREATMENT 

1.  That  nudity  of  the  muscular  layers  of  the  urinary 
bladder  consequent  upon  cystitis  and  designated,  in 
modem  times,  as  contracture,  is  manifested,  at  first, 
by  frequent  and  progressive  spasnio<iic  contractiona 
with  much  distress  of  body  and  mind,  and  later  by  the 
permanent  rigidity  formerly  styled  "tonic  spasms." 

2.  The  word  contracture  was  long  ago  offered,  by 
French  writers,  as  a  substitute  for  the  Sauva^an  term 
"tonic  spasms,"  and  has  ever  since  retained  its  new 
significance  although  the  Latins  hatl  usetl  contractura 
synonymously  with  contradio.  But  to  the  first  is  now 
given  a  different  meaning  from  the  alleged  synonymous 
term,  for  it  has  been  shown  that  simple  contraction  of 
muscular  tissue  is  very  soon  followed  by  a  notable 
period  of  repose,  whilst  the  period  of  repose  is  scarcely 
appreciable  in  contracture  during  its  early  existence 
and  practically  abohshed  in  its  advanced  stage. 

3.  Contracture  of  the  blarlder  may  be  transitory  or 
permanent;  transitory  when  its  cause  has  existed  but 
&  short  time  and  can  be  speedily  removed;  and  per- 
manent when  this  cause  has  lasted  a  year  or  years.  The 
contracture  may  be  general,  that  is  to  say  may  involve 
the  whole  of  the  muscular  .structure  of  the  bladder,  or 

'   local  and  affect  only  the  bands  of  muscle  tissue  which 
I  act  upon  the  veaico-urethral  outlet.     It  occurs  in  youth, 


middle  li/e,  and  old  age.  Often  it  is  not  recognised  until 
it  has  become  irremediable.  But  when  discovered  during 
an  early  [leriod  of  its  existence  it  can  be  soon  remedied 
by  general  and  local  means. 

4.  Among  the  many  causes  of  cystitis  accompanied  by 
contracture  of  the  bladder,  are;  (a)  any  marked  devia- 
tion from  the  normal  standard  of  quantity  or  quality 
of  the  urinary  secretion;  (6)  stone  in  the  bladder;  (c) 
foreign  bodies  in  the  bladder;  (d)  certain  uterine  dis- 
placements; (e)  villous  tumors  in  the  female  urethra; 
(/)  acute  urethritis  in  the  male;  (g)  obstruction  of  the 
urethro-vesical  orifice  by  an  enlarged  prostate;  (A) 
stricture  of  the  urethra;  (i)  chronic  urethritis;  (k)  dis- 
ease and  injuries  of  the  nerve  centers;  (0  amesthesia  by 
ether.  To  this  list  of  causes  may  be  added  tumors  of 
the  bladiier,  too  frequent  and  violently-performed 
terism,  fsecal  accumulation  in  the  rectum,  anal 
hemorrhoids,  etc. 

5.  a.  Men  with  liisturbed  innervation,  and  also  hys- 
terical women  frequeiltly  suffer  from  cystitis  anii  finaJly 
from  vesical  contracture  ilue  to  the  long  continuance  of 
an  abnormally  abundant  secretion  of  pale  urine  of  very 
low  specific  gravity.  The  immediate  effect  of  this  un- 
natural flow  of  urine  is  rapid  ilistension  of  the  bla*ider, 
to  wliich  this  organ  is  unaccustomed;  here,  then,  is  the 
first  disturbing  element.  If  this  polyuria  continue  un- 
checked, even  for  a  few  weeks,  the  quantity  of  urine 
passed  each  time,  at  first  large,  soon  diminishes  at  each 
act  of  micturition, but  the  desire  to  urinate  is  more  lu-gent, 
the  intervals  shorter,  and,  at  length,  the  act  becomes 
extremely  painful  from  \'iolent  spasmodic  contractions 
of  the  bladder.     If  the  urine  l>e  then  examined  miero- 
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Bcopically,  it  is  found  to  contain  a  large  amount  of 
vesical  epithelium  washed  away,  as  it  were,  by  a  great 
flood.  In  fact,  the  mucous  niembraiie  has  become 
water-logged  as  it  does  from  too  frequent  and  abundant 
vesical  irrigations.  Thus,  in  a  measure  deprived  of  a 
part  of  its  epithelium,  the  bladder  can  no  longer  resist 
the  irritating  effect  of  the  urine,  becomes  inf]ame<i,  loses 
in  a  great  degree  its  retentive  power,  and  may  soon  be 
■  in  a  hopelessly  contractured  state. 

6.  The  other  extreme  is  seen  in  those  cases  in  which 
the  urine  is  of  very  high  specific  gravity,  such  as  in  many 
instances  of  saccharine  diabetes.  In  these,  also,  cystitis 
occurs  and  contracture  is  the  outcome  if  the  cystitis  be 
not  kept  under  control.  Cystitis  does  not  invariably 
exist  in  all  cases  of  confirmed  glycosuria,  but  is  of  fre- 
quent occurrence  in  such  cases  anil  in  some  of  these  there 
may  be  an  undiscovered  predisposing  cAuse. 

7.  It  may  be  asked  why.  if  urine  of  low  specific  gravity 
be  an  irritant,  is  urine  of  high  specific  gravity  equally  an 
irritant?  The  answer  ventured  is  that  in  the  case  of 
urine  of  very  low  specific  gravity  the  superficial  stratum 
of  epithelial  cells,  by  an  endosniotic  process,  swell,  die, 

F  and  are  cast  off;  an.d  in  the  case  of  urine  of  very  high 
specific  gravity  the  epithelial  cells,  by  an  exosmotic 
process,  shrivel,  die,  antl  are  cast  off;  in  both  cases 
leaving  a  denuded  surface  upon  which  the  urine  acts 
injuriously. 

8.  Purulent  urine  from  pyo-nephrosis  often  causes 
I  cystitis  with  inordinate  vesical  spasms.  Highly  acid  as 
I  Well  as  highly  alkaline  urine  is  a  sore  irritant  to  the  vesi- 
I  cal  mucoas  membrane,  for,  when  overcharged  with  uric 
Iftcid,  calcium  oxalate,  or  the  phosphates,  it  creates  a 
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sufficiently  great  mechanical  irritation  to  pve 
cystitis  and  geiieral  vesical  contracture. 

9.  Urine  rendered  acrid  by  the  habitual  ingestion  of 
some  poisonous  substance  such  as  opium;  by  the  im- 
moderate use  of  ardent  spirits  and  of  new  beer;  by  the 
excessive  ingestion  of  some  of  the  balsamic^,  of  turpen- 
tine, of  cantharides,  etc.,  may  be  added  to  the  exciting 
causes. 

10.  b,  c.  The  presence  in  the  blailder  of  a  urinary 
calculus  or  of  a  foreign  body,  in  a  comparatively  short 
tinie  causes  cy.stitis  with  spasmodic  contracture;  the 
stone  or  foreign  body  sometimes  being  firmly  grasped 
by  the  convulsed  bladder.  Such  cases  often  give  no 
Uttle  trouble  and  anxiety  to  lithotriptists,  and  induce 
many  to  resort  to  cystotomy.  But  this  spasmodic  con- 
tracture of  the  blackler  can  be  brought  under  complete 
subjection  by  patient  and  gentle  management  in  the 
course  of  ten  days  or  two  weeks,  when  it  will  be  possible 
to  crush  the  stone  or  extract  the  foreign  body. 

11.  d.  Certain  uterine  displacements  have  been  known 
to  cause  vesical  inflammation  with  "tonic  spasms"  by 
mere  mechanical  pressure  and  by  encroachment  upon 
the  bladder  canity;  a  condition  long  ago  fully  recognised 
by  gynecologists.  Many  years  ago  the  writer  saw,  with 
the  late  George  T.  Elliot,  a  woman  who  was  dying  from 
the  consequences  of  chronic  cystitis, .  with  extremely 
painful  "tonic  spa.sms,"  caused  by  an  anteverted  uterus 
which  had  become  adherent  in  its  abnormal  position  and 
could  not  be  replaced. 

12.  e.  Villous  tumors  in  the  female  urethra  sometimes 
cause  cystitis  with  very  distressing  vesical  spasms  which, 
if  not  promptly  relieved  surgically,  end  in  permanent 
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contracture.  The  writer  has  had  under  observation  six 
such  casea,  one  of  which  was  in  a  child  about  five  years 
of  age.  He  clipped  off  with  scissors  from  the  urethra 
two  villous  tumors  which  had  impeded  urination,  and 
for  some  time,  caused  painful  vfeical  spasms  and  finally 
retention  of  urine.  The  operation  gave  such  speedy 
relief  that  the  patient  was  soon  dismissed.  The  second 
case  was  that  of  a  lady  fifty  years  old  who  could  not 
retain  her  urine  more  than  ten  minutes  owing  to  the 
existence  of  several  small  villous  tumors  in  the  urethra. 
Excision  of  these  growths  and  a  few  months  of  local  and 
general  treatment  restored  the  retentive  power  of  the 
bladder  to  a  quarter  of  a  liter.  She  was  heard  from 
ten  years  after  and  reported  herself  as  entirely  free  from 
her  former  trouble.  The  third  was  a  lady  of  sixty-four 
who,  for  fifteen  years,  had  suffered  from  constant  vesical 
irritation,  tlue,  as  was  ascertained  on  examination,  to 
the  presence  of  three  urethral  villous  tumors  which  were 
excised.  The  urethra  was  then  dilatcfl  or  rather  di- 
vulsed  to  the  extent  of  admitting  the  index  finger.  The 
bladder  was  contractured,  indurated,  much  thickened, 
and  diminished  in  capacity  to  fifteen  grammes.  In 
the  next  eight  years  it  was  not  possible  to  bring  up  it* 
retentive  power  to  more  than  one  hundred  and  twenty 
grammes,  nor  was  it  thought  safe  to  undertake  to  do 
more  than  had  already  been  accomplished  by  perastent 
hydraulic  dilatation.  Tlie  patient  was  otherwise  well 
t  and  Uved  to  the  great  age  of  eighty-four  years.  The 
I  details  of  the  last  three  cases  need  not  be  given.  The 
fourth  case  was  similar  in  result  to  the  third :  that  is  to 
Bay,  the  capacity  of  the  bladder  could  not  be  increa-sed 
beyond  one  hundred  and  twenty  grammes.    The  fifth 
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th  cases  were  cured  completely  by  the  operation 

er-treatnient. 

.  Acute  virulent  urethritis  iq  the  male  some- 

xtends  its  infection  to  the  bladder,  causing  such 

spasms,  that  if' the  urethra  were  as  broad  and 
Ls  in  the  female,  the  nmcous  membrane  would 
-udcd  after  the  manner  of  a  prolapsus  ani.     A 

affected  with  that  kind  of  cystitis  was  heard,  in 
at  agony,  tu  say  that  it  seemed  to  him  as  if  his 
•  would  Ije  Eort-ed  out  of  liia  body.    The  man  was 
and  robust,  with  wonilerful  power  of  resistance 
;ical  ails,  so  he  matle  a  good  recovery,  but  not  until 

r:iiiiifiil   fnr  -;('vri;ti  months.     SiiHii'  of  tlic  must 
!.■  i-;(-i'-  nf  I'lirniiic  [■y^tiii-  with  ptTriKineTit  con- 
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its  contractions  cease  owing  to  over-distension  of  the 
organ  with  urine  wliich  dribbles  from  over-flow.  The 
violent  contractions  referred  to  above  are  caused,  not 
by  a  httle  irritating  urine  or  by  great  floods  which  wash 
away  the  epithelium,  but  often  by  bland  urine  which 
has  slowly  and  gradually  accuniulatctl  in  the  bladder 
despite  its  efforts  to  expel  it,  has  there  stagnated,  be- 
come alkaline,  and  caused  inflammation  of  tlie  dilated 
lower  funclus.  It  should  be  said  parenthetically  that 
the  epithelium  of  old  men's  blailders,  possibly  from  the 
presence  of  an  increaseil  amount  of  sihcious  substance, 
has  a  greater  power  of  resistance  against  irritating  urine 
than  that  of  young  subjects.  It  is  known  that  cathe- 
ter sm  antl  certain  other  operations  are  better  tolerated 
by  the  urethra;  and  bladders  of  the  aged.  The  contrac- 
tured  thickened  bladders  of  the  old  increase  rather  than 
lUminish  in  capacity.  One  of  the  worst  pathic  calami- 
ties that  can  befall  an  aged  man,  suffering  from  the  conse- 
quences of  prostatic  enlargement,  is  contracture  of  the 
bladder  with  excessive  diminution  of  its  capacity;  but 
fortunately  tlus  is  rare,  while  (hstension  of  the  thickened 
bladder  is  the  general  rule.  From  the  fact  that  the  mine, 
flowing  even  through  a  catheter,  is  not  expelled  in  a  jet 
but  rather  slobbers,  it  is  often  said  that  the  bladder  is 
"atonied,"  The  truth  is  that  there  is  anything  but 
atony  in  this  case.  There  are,  in  reality,  "  tonic  spasms," 
thickening  of  the  muscular  substance,  and  finally  sclero- 
sis of  the  connective  tissue. 

15.  A.  In  neglected  urethral  stricture  enough  urine 
stagnates  in  the  lower  vesical  fundus  to  caa^e  cystitis 
with  painful  spasmodic  contractions.  At  length  com- 
plete retention  of  urine  occurs,  this  serious  complication 
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requires  the  most  careful  and  skilful  management. 
The  bladder,  as  in  the  case  of  obstruction  to  urination 
from  enlargement  of  the  prostate,  may  be  dilated  and 
at  the  same  time  contractured  and  thickened,  or  its 
capacity  may  be  extremely  diminished — a  sad  and  almost 
irremediable  condition  even  after  enlargement  of  the 
strictured  part  of  the  urethra.  But  ordinarily,  when 
the  contractured  bladder  is  dilated  and  thickened,  its 
condition  is  greatly  improved  after  relief  of  the  stricture. 

16,  i.  When  chronic  urethritis  extends  to  the  pros- 
tatic uretlira  and  vesical  orifice,  it  sometimes  causes 
a  degree  of  contracture  of  the  neck  of  the  bladder  suffi- 
cient to  impede  micturition  and  cause  stagnation  of 
urine,  inflammation  of  the  lower  fundus  and,  at  last, 
general  vesical  contracture.  This  condition,  so  well 
described  by  Mercier,  is  very  often  overlooked  or  mis- 
taken for  prostatic  obstruction. 

17.  k.  Certain  diseases  and  injuries  of  the  nervous 
centers  are  followed  by  retention  of  urine  said  to  be  due 
to  paralysis  of  the  bladder.  In  true  paralysis  of  the 
blad<ier,  incontinence  and  not  retention  of  urine  should 
occur.  But  it  has  been  shown  that  lesions  of  the  ner- 
vous centers  which  disturb  the  action  of  the  bladder  do 
not  generally  cause  paralysLs  of  that  viscuS,  but  con- 
tracture of  ita  neck  and  con.wquent  retention  of  urine. 
In  a  considerable  number  of  necropsies  of  cases  of  frac- 
ture of  the  spine  with  paraplegia,  the  bladder  was  found 
inflamed,  thickened,  and  tlilated;  and  all  of  these  lesions, 
have  surely  been  due  to  the  stagnation  of  urine  from 
urethro-vesical  obstruction  caused  by  the  local  con- 
tracture. 

IS.  I.  One  of  the  last  of  the  exciting  causes  enumeiw 
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ated  above  is  given  as  a  warning  to  surgeons  who  make 
free  use  of  ether  as  an  anesthetic  agent.  In  thirty 
cases  out  of  one  hunch^ed  operated  upon  for  hemor- 
rhoids, the  ill  results  upon  the  bladder  were  attributable 
to  the  remote  effects  of  this  anawthetic  agent.  The 
same  effects  have  been  noted  after  operations,  per- 
formed in  other  parts  of  the  body,  necessitating  the  use 
of  much  ether  to  prolong  the  period  of  anEPsthesia.  This 
ansesthetic  agent  operates  in  two  ways:  first,  upon  the 
kidneys,  by  which  it  is  largely  eliminated,  causing 
primarily  congestion  and  oUguria  followed  by  polyuria; 
secondly,  the  urine  containing  ether  though  irritating 
is  not  distressing,  because  of  the  semi-consciousness  of 
the  patient  who  can  feel  no  urgency  to  expel  it;  then, 
by  the  time  he  has  regained  complete  consciousness, 
the  bladder  is  already  so  much  distended  that  he  is 
unable  to  pass  any  urine,  and,  for  his  rebef,  recourse  is 
had  to  the  catheter  whose  use  is  rendered  necessary  for 
many  days  or  even  months  after  the  prolonged  ad- 
ministration of  ether.  The  retention  of  urine,  in  such 
cases,  is  due  to  spasmodic  contracture  of  the  neck  of  the 
bladder.  The  over-distension  itself  causing  a  more  or 
less  obstinate  cystitis,  which  often  ends  in  permanent 
general  contracture  and  thickening  of  the  bladder.  To 
avoid  these  sail  results,  an  endeavor  should  be  made  to 
prevent  distension  of  the  bladder,  by  a-sking  the  patient 
to  urinate  before  the  operation,  and  again  as  soon  as  he 
begins  to  regain  consciousness.  These  simple  injunc- 
tions and  means  often  avert  a  troublesome  attack  of 
cystitis  and  its  ill  consequences. 

Cystitis,  m  alrea<ly  noted,  is  the  chief  factor  in 
'vesical  contracture  which  in  its  early  stage  consists  in 
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distressful  spasms  often  followed  by  the  escape,  every 
t*ii  or  fifteen  niinut«s,  of  a  little  tiirbid,  purulent,  and 
sometimes  blooiiy  urine  that  later  ceases  to  be  ex- 
pelled in  a  jet  and  slobbers  out.  In  such  cases,  the  pain 
felt  in  the  urethral  canal  and  in  the  glans  penis  is  so 
closely  like  that  caused  by  the  presence  of  a  atone  in 
the  blailder  that  the  surgeon  is  impelleil  to  use  his 
searcher  and  clear  all  doubt.  Contracture  limited  to  the 
u  re  thro- vesical  fibers  soon  opposes  a  strong  barrier  to 
normal  micturition  in  consequence  of  which  the  urine 
.stagnates  in  the  lower  fundus  to  increase  the  existing 
mischief.  Patients  thus  attacked  suffer  from  more  or 
less  fecal  accumulation  in  the  lower  rectum  or  from 
hremorrhoids  and  from  sciatic  and  anterior  crural  neu- 
roses. "The  inordinate  irritability  of  the  bladder  and 
the  accompanying  distressing  and  frequent  urination 
incident  to  cystitis  with  contracture,  react  upon  the  ner- 
vous system  to  the  extent  of  seriously  disturbing  sleep 
and  of  rendeiing  the  patient  excessively  fretful.  He  is 
constantly  on  the  alert  for  the  moment  to  aiTive  when 
it  is  time  to  urinate,  and  ever  ready  to  clutch  any  ob- 
ject that  may  serve  as  a  fulcrum  for  his  straining  efforts. 
His  face  then  becomes  livid  and  intense  suffering  is 
thereon  depicted.  At  the  clo.se  of  the  act  of  urination 
he  throws  himself  upon  his  bed  exhausted,  but  not 
always  to  sleep,  and  even  then  be  often  dreams  of  his 
distress.  This  scene  is  renewed  every  hour,  half  hour, 
or  even  every  quarter  of  an  hour.  His  skin  is  harsh  and 
inactive,  his  digestion  ia  soon  impaired,  his  appetite 
vanishes,  his  intestinal  dejecta  are  hard  and  scanty, 
and  he  is  in  no  slight  (iegree  under  the  influence  of  leuco- 
mainal  intoxication.    Such  is  a  true  picture  of  the 
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worst  cases.  It  is  therefore  wise  to  endeavor  to  remedy 
ihese  several  morbid  states  before  they  attain  this  high 
state  of  development,"* 

20.  The  genera!  treatment  of  vesical  contracture 
should  consist  in  the  administration  of  remedies  which 
tend  to  mitigate  pain  by  their  action  on  the  innervation 
of  the  affected  parts,  and  also  by  their  power  of  modify- 
ing the  urine.  In  the  first  instance  opium  may,  with 
great  benefit,  be  given  in  a  few  free  doses  that  will  make 
a  decided  impression  upon  the  ner\ous  and  arterial 
systems;  but  small  doses,  long  continued,  shoulil  be 
avoided  as  positively  harmful — except  in  polyuria — for 
opium  so  given  (fiminishes  the  urinary  secretion  and 
renders  the  urine  acrid  and  irritating.  Another  valuable 
medicinal  agent  is  belladonna;  but  this  drug  cannot  be 
given  for  more  than  three  or  four  days  in  succession,  on 
account  of  its  very  unpleasant  toxic  effects,  even  when 
not  more  than  one  centigramme  is  taken  three  or  four 
times  daily.  It  Ls  better  tolerated  when  given  in  com- 
bination with  opium.  Gootl  results  have  been  obtained 
from  hyoscyamus  extract,  fifteen  or  twenty  centi- 
grammes per  day;  also  from  hyoscyatnin,  in  doses  of 
one  milligramme  three  times  a  day,  in  the  form  of  tab- 
lets, for  three  or  four  days. 

21.  In  ca.se  of  polyuria  opium  is  of  great  value  in 
small  doses  but  should  not  be  ^ven  for  any  great  length 
of  time,  partly  on  account  of  its  after  effect  on  the  suf- 
ferer who  is  not  unlikely  to  Ijecome  adtUcted  to  its  ex- 
cessive use  after  recovery.  Gallic  acid  aL-'o  has  been 
given  in  one  gramme  doses  with  good  effect  toward 
lessening  the  -superabimdant  urinary  secretion;  and  er- 

»  or  the  Urinary  Apparatus,  p.  137. 
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gotin  in  fifty  centigramme  dosea  twice  or  thrice  daily 
has  a  similarly  good  effect  on  polyuria.  When  lithuria 
exists,  it  should  receive  its  appropriate  medicinal  and 
hygienic  treatment,  A  combination  of  hyoscyamus  or 
belladonna  with  largely  diluted  citrate  of  soda,  in  such 
cases,  is  of  great  service  for  five  or  six  tiays. 

22.  In  cases  requiring  a  chalibeate,  the  tincture  of 
chlorid  of  iron  answers  well  in  fifty  centigramme  doses 
twice  daily.  Quinine  in  small  quantities  is  worthless  if 
not  harmful.  Not  less  than  fifty  centigramme  doses 
should  be  ordered.  Strychnine  is  particularly  injurious 
when  its  use  is  long  continued.  It  is  entirely  too  much 
used  in  affections  of  the  urinary  organs.  Salicine,  in 
doses  of  seventy-five  centigrammes  two  or  three  times 
daily,  has  an  exceUent  effect  in  mitigating  the  pain  of 
those  neuroses  which  so  often  compUcate  vesical  con- 
tracture. 

23.  Local  treatment  plays  the  chief  part  in  the  man- 
agement of  vesical  contracture,  but  tlus  local  needs  to 
be  suppleirientcd  by  a  vigorous  general  medication, 
especially  in  cases  of  transitory  contracture,  with  fre- 
quent and  painful  micturition,  due  to  acute  cystitis 
occurring  in  young  subjects  as  that  mentioned  in  note 
13.  Such  sufferers  require  a  medication  which  should 
begin  with  the  administration  of  a  brisk  saline  cathartic, 
to  be  soon  followed  by  liberal  doses  of  opium  and  bella- 
ilonna  to  relieve  spasm  and  pain,  then  by  the  free  use 
of  diluent  ch-inka.  The  effect  of  these  active  measures 
will  generally  be  a  rapid  subsidence  of  the  torment 
causeii  by  the  spasms  and  by  the  passage  of  irritating 
urine  through  the  urethra.  Local  depletion  by  meajis 
of  leeches  appUed  to  the  perinseum  or  hypogastrium  is 
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indicated  only  in  robust  subjects.  In  the  case  of  in- 
tolerable distress  during  and  after  urination— the  spas- 
modic contractions  having  resisted  the  action  of  the 
opium  and  belladonna  already  administered — it  is  justi- 
fiable to  use,  for  local  anesthesia,  a  four  per  cent,  cocaine 
solution  thirty  granmies  of  which  may  be  thrown  into  the 
bladder  if  only  for  very  temporary  respite;  but  thia 
should  not  be  repeated  on  the  same  day.  Irrigations 
intended  to  effect  distension  of  the  bladder  should  not 
be  employetl  in  cases  of  spasmodic  contracture  due  to 
acute  cystitis;  for  obvious  reasons.  Ordinarily  the 
spasms  so  lessen  in  the  course  of  a  few  days  that  the 
bladder  begins  to  bear  some  distension  by  the  urine, 
and  the  patient  is  in  a  fair  way  to  recovery.  Such  is 
what  may  be  expected  from  the  treatment  of  spasmodic 
fibntracture  due  to  acute  cystitis. 

24.  When  the  cystitis  is  sub-acute,  or  already  chronic, 
the  consequent  contracture  is  curable  if  it  have  not 
become  permanent  and  is  not  accompanied  with  scleroas 
of  the  connective  ti.ssue  and  inordinately  diminished 
vesical  capacity.  The  local  treatment  should  be  directed 
to  the  rehef  of  the  cystitis  and  of  the  contracture  at  the 
Borne  time,  and  shoidd  consist  in  the  slow,  gradual,  and 
progressive  hydraulic  dilatation  of  the  bladder,  so  suc- 
cessfully employed  by  Civiale  and  by  others  of  his  time, 
and  so  Uttle  used  at  present.  That  excellent  plan  of 
treatment  was  set  aside  by  many  physicians  who  were 
allured  by  what  seemed  to  them  a  more  promising  and 
quicker  mode  of  dilatation  which,  in  reality,  was  seldom 
successful,  always  unsafe,  and  often  dangerous  even  to 
the  bursting  of  the  bladder.  To  effect  this  fatal  sudden 
dilatation  of  the  contractured  bladder,  the  operator  has 
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generally  subjected  the  patient  to  anesthesia  eo  that  he 
might  tolerate,  for  the  time  being,  its  cauterising  action, 
when  a  large  dose  of  silver  nitrate  is  added  to  the  fluid 
injected.  One  of  the  cases  so  treated,  by  a  strong  advo- 
cate of  the  method,  was  an  elderly  man  whose  much 
contracted  bladder  was  rapidly  distended  by  the  forcible 
injection  of  a  solution  of  nitrate  of  silver,  one  gramme 
and  five-tenths  to  thirty  grammes  of  water.  When  seen 
by  the  writer,  the  sufferer  was  .in  a  hopeless  condition 
consequent  upon  that  harsh  treatment.  In  any  ca-se. 
such  a  heroic  operation  is  certain  to  render  incurable  & 
bladder  Ukely  to  have  yielded  to  slow,  gradual  dilatation. 
25.  Gradual  dilatation  of  the  contractured  bladder 
is  accomplished  after  the  following  manner:  The  urine 
is  first  drawn  off  through  a  soft  catheter  and  measured. 
If  it  be  found  that  the  actual  retentive  power  of  the 
bladder  is  as  little  as  tliirty  grammes,  tlie  same  quantity 
of  any  warm,  sterile,  imirritating  fluid  of  about  the  den- 
aty  of  normal  urine,  is  slowly  thrown  in  and  at  oni 
alloweti  to  escape;  a  second  injection  slightly  in  exc« 
of  the  first  is  then  made,  treated  as  before,  and  m( 
ured  to  ascertain  what  gain  has  been  obtained.  After 
third  injection,  greater  in  amount  than  the  second,  it  i| 
known  whether  or  not  the  bladder  is  likely  to  yii 
easily  to  the  hydraulic  pressure.  Ordinarily,  not  mi 
than  three  injections  need  be  made  at  each  ^tting  axu 
there  should  be  but  one  sitting  per  day.  In  certain 
instances  the  daily  gain  is  only  a  few  centigrammes, 
in  others  a  gramme,  ami  so  to  thirty  grammes.  In  any 
case,  when  the  escaping  fiuiil  is  even  slightly  colored, 
with  blood,  the  distension  should  not  be  carried  farther' 
during  the  sitting  and  the  amount  of  fluid  inject 
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afterward  should  be  only  a  little  increased.  By  this 
very  alow  process  there  will  be  sufficient  gain  at  each 
sitting  to  ensure  safe  dilatation  of  the  bladder  which 
will  thus  be  effected  in  the  course  of  three  or  four 
weeks  perhaps  to  the  extent  of  augmenting  its  retentive 
power  to  a  quarter  or  even  to  half  a  liter. 

26.  "A  very  important  point,  to  which  the  attention 
of  the  physician  should  be  directed,  is  the  habit  that 
some  patients,  affected  with  cystitis  and  contracture, 
form  of  urinating,  so  to  speak,  by  the  clock.  Unless 
this  habit  be  soon  broken,  the  case  may  well  be  regarded 
as  hopeless.  A  patient,  for  the  relief  of  whose  suffering 
cystotomy  had  been  proposed,  said  that  he  had  also 
been  advised  to  urinate  often  so  as  to  keep  his  blailder 
empty  as  long  as  possible.  He  therefore,  for  several 
months,  employed  most  of  his  time  in  watching  a  clock, 
and  whether  or  not  he  had  any  desire  to  urinate  he  (hd 
90  regularly  every  fifteen  minutes.  It  was  very  diffi- 
cult to  convince  him  that  he  was  committing  a  grave 
error,  but  as  he  was  tlaily  getting  worse  he  finally  con- 
sented to  pay  no  further  attention  to  the  minutes  by  the 
clock  or  watch,  and  in  a  few  days  retained  his  mine  half 
an  hour,  three-quarters,  and  one  hour,  and  in  the  course 
of  three  weeks  the  mechanical  dilatation  of  the  bladder 

•  was  carried  from  sixty  grammes  to  five  times  that 
amount.  He  was  then  able  to  retain  his  urine  four 
hours.  This  urine,  from  being  purulent,  bloody,  and 
offensive,  became  clear  and  normal,"* 

27.  After  the  bladder  has  been  dilated  to  the  extent 
that  it  will  receive  at  lea.st  a  quarter  liter  of  fluid  without 
bleeding,  and  will  retain  the  same  amount  of  urine,  if 

•  Phlegmasic  affectioiiH  of  the  uiin&ty  org&nB,  p.  140. 
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then  the  uriae  be  still  purulent,  silver  nitrate  in  solution 
of  one  centigramme  to  sixty  grammes  of  water  may  be 
advantageously  used,  and  may  be  gradually  increased 
to  five  ceutigramnies  and  ten  centigrammes  to  sixty 
grammes  of  tepid  water,  injecting  not  more  than 
hundred  and  twenty  grammes  of  the  solution  every 
or  four  days  until  the  mine  becomes  clear. 

28.  When  cystitis  and  contracture  have  been  cai 
by  a  stone  or  by  a  foreign  body,  and  lithotripsy  or  the 
extraction  of  the  foreign  body  is  effected,  it  is  absolutely 
necessary  that  a  thorough  after-treatment  be  instituted, 
for  neglect  of  the  bladder,  particularly  after  lithotripsy, 
is  fatal  to  this  organ,  and  recurrence  of  stone,  this  time 
phosphatic,  is  almost  certain.  Very  soon  after  either 
operation,  the  bladder  should  be  daily  emptied  and  irri- 
gated, and  the  process  of  gradual  dilatation  begun  and 
carried  to  the  proper  degree.  The  same  precaution 
should  be  taken  after  any  of  the  modes  of  treatment  of 
narrow  urethral  strictures  of  long  standing,  and  also  in 
cases  of  vesical  contracture  from  other  causes, 

29.  In  the  majority  of  cases  of  permanent  contracture 
limited  to  the  vesical  neck  and  causing  stagnation  and 
decomposition  of  the  urine  in  the  lower  fundus,  it  is 
justifiable  to  resort  to  Mercier's  method  of  internal  in- 
dsion  or  to  external  incision,  as  a  means  of  remedying 
the  trouble. 

30.  Early  attention  to  the  cystitis  in  cases  of  enlarged 
prostate  will  generally  prevent  diminution  of  the  bladder 
capacity,  but  this  attention  must  be  unreniitting.  In 
some  cases  it  is  necessary  to  irrigate  the  bladder  once  or 
even  twice  daily ;  beginning  with  thirty  or  sixty  grammes 
and  increasing  the  amount  of  fluid  at  each  injection,  until 
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it  reaches  a  quarter  of  a  liter  or  more.  At  first  the  gain 
may  be  scarcely  perceptible.  In  a  week's  time  it  may 
not  exceed  a  few  grammes,  but  afterward  it  is  greater, 
and  when  the  maximum  is  attained  it  nmst  be  nuun- 
tained.  However,  the  largest  quantity  need  then  be 
used  but  once  every  four  or  five  days,  WTien  the  blad- 
der capacity  is  already  great,  it  is  only  necessary  to  keep 
the  interior  clean  by  a  moderate  irrigation  once  each 
day. 

31.  There  are  some  very  exceptional  cases  of  cystitis 
with  contracture  that  cannot  tolerate  artificial  vesical 
dilatation  or  even  catheterism  despite  the  free  ad- 
rnimstratioD  of  belladonna,  hyoscyamla,  etc.  Such  suf- 
ferers require  the  most  dehcate  management  with  the 
greatest  amount  of  moral  suasion,  A  remarkable  case 
of  this  sort,  a  nervous  and  very  sensitive  nian  thirty- 
five  years  of  age,  under  the  writer's  care  for  cystitis 
with  exquisitely  painful  spasmodic  contracture,  was 
finally  relieve{l  by  being  persuaded  to  restrain  his  urgent 
and  frequent  desires  to  urinate;  first,  by  abstaining 
from  micturition  for  a  single  minute,  then  for  two,  three, 
five,  and  ten  minutes  after  each  almost  intolerable 
desire  to  be  rid  of  the  offending  urine.  This  was  indeed 
a  very  sore  trial  to  him  but,  gaining  steadily,  he  per- 
sisted in  the  practice  for  nearly  a  year,  when  instead  of 
urinating  as  before  every  ten  or  fifteen  minutes,  he  was 
able  to  retain  his  urine  over  an  hour.  He  then  began  to 
make  very  free  use  of  diluent  drinks,  anil  in  a  few  months 
the  retentive  power  of  the  blailder  had  increasei.1  to 
nearly  half  a  liter.  Ever  since  that  time  the  urine  has 
been  retained  five  and  six  hours  without  discomfort. 
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1,  Abundant  hfeniorrhage  from  the  mucous  membrane 
of  the  bladder  thougii  not  of  very  frequent  occurrence 
is  nevertheless  worthy  of  spet^ial  attention.  This  par- 
ticular loss  of  blooil  should  be  designatetl  cysto-ha-mor- 
rhagia  in  preference  to  haeinaturia  with  its  only  meaning 
of  bloody  urine  which  may  come  from  the  kidney  or 
from  its  pelvig,  from  the  ureter,  or  from  the  urethra,  as 
well  as  from  the  blailtler.  Cysto-ha-niorrhagia  may 
occur  as  a  consequence  of  disease,  of  injury,  or  of  the 
too  precipitate  evacuation  of  an  over-(iistended  bladder. 
It  is  chiefly  the  last-named  cause  ancl  its  effects  that 
will  here  be  discussed. 
■  2.  Civiale  regarded  over-distension  of  the  bladder  as 
"the  most  common  of  all  the  cause.'*  of  hfeniaturia " ; 
the  excellent  observer  saying  that  "when  hiematuria 
depends  upon  over-distension  of  the  bladder  by  the  ac- 
cmnulation  of  urine  or  by  a  forced  injection,  the  blood 
seems  to  ooze  indistinctly  from  every  part  of  the  mucous 
surface."*  But  he  does  not  explain  the  mechanism  of 
this  general  oozing.  Nor  does  Mercier  and  his  contem- 
poraries appear  to  have  solved  the  problem.  The  later 
examination  of  the  question  has  led  to  the  inevitable 
belief  that,  generally,  there  is  no  hsemorrhage  so  long  as 

*  Maladies  dee  orgonea  g^nito-urinBires,     Vol,  iii.  p 
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the  bladder  remains  distended;  but  that  the  moment  dis- 
tension ceases,  either  hy  the  bursting  of  this  viscus  or 
by  the  precipitate  withdrawal  of  the  urine  through  a 
catheter,  the  oozing  iH-tpus.  and  that  this  oozing  is  due 
to  rupture  of  many  thousands  of  the  capillary  vessels 
of  the  mucous  membrane,  owing  to  a  sudden  change  in 
their  condition;  for,  in  such  over-distension  of  the 
bladder,  the  mucous  membrane  a-s  well  as  the  muscular 
coat  is  greatly  over-9tret<?hed  and  its  capillaries  are 
likewise  stretched  and  weakened.  When,  therefore, 
the  mechanical  support  given  by  the  accumulated  urine 
is  suddenly  removed,  the  extreme  tension  of  the  vesical 
parieties  is  succeeded  by  extreme  flaccidity;  the  almost 
empty  capillaries  arc  instantly  gorged  with  blood,  and 
their  delicate  walls  give  way  before  the  sudden  impulse 
of  the  refluent  blood  which  soon  begins  to  ooze  from 
thousands  of  minute  rents  of  the  mucous  membrane, 
the  interstices  of  whase  connective  tissue  are  also  filled 
with  extravasated  blood;  nearly  the  whole  internal 
vesical  surface  being  in  a  stale  of  ecchymosis. 

3.  It  Is  well  known  that  free  hsemorrhage  often  suc- 
ceeds the  escape  of  pus  from  large,  tense  abscesses  that 
have  been  hastily  emptied;  and  this  phenomenon  has 
been  correctly  attribtiteti  to  the  too  sudden  removal  of 
the  pressure  exerted  by  the  accumulated  pus  upon  the 
small  bloofi  vessels  which  lie  almost  naked  on  the  wall  of 
the  abscess.  This  Wng  true  here,  why  not  so  in  the 
case  of  a  diseased  bladder?  The  analogy  is  perhaps 
greater  in  those  cases  where  haemorrhage  has  occurred 
from  the  surface  of  smooth  membrane.?,  such  fts  that  of 
the  tunica  vaginalis  after  the  sudden  evacuation  of  large 
hydroceles,  or  of  that  of  cysts  of  inordinate  capacity 


^H  biaik: 

^H  very 

L 


410  SUEQKHT    OF    GESITO-UHINABY    OBQAKS 

which  have  been  iDci^d  or  tapped.  The  general  oozing 
of  blood  which  sometimes  occurs  from  the  surface  of  a 
diseased  peritoneum  after  OTariotomy  fumiahes  another 
illustration. 

4.  Horace  Stapfer,  in  his  thesis  on  veacal  "hasma- 
turia"  caused  by  tuberculisation,*  credited  Civiale  with 
being  the  first  to  cal  attention  to  retention  of  urine  as 
a  cause  of  "hsematuria,"  but  said  that  "Civiale  does 
not  explain  the  mechanism  of  'hsematuria'  caused  by 
retention  of  urine"  .  .  .  and  a^ed:  "could  it  not 
be  attribute*!  to  the  sutlden  disparition  of  the  pressure 
which  the  urine  exertetiupon  the  parieties  of  the  bladder 
similarly  to  the  phenomenon  observed  after  puncture 
of  certwn  cysts  of  the  thjroid  body?" 

5.  That  hemorrhage  does  not  invariably  foUow  the 
precipitate  evacuation  of  the  over-distended  bladder  is 
shown  in  the  reports  of  cases  where  a  great  quantity  of 
urine  has  been  suddenly  drawn  off,  as  three,  four,  six, 
or  nine  pints,  and  in  one  case  two  gallons,  with  no  conse- 
quent loss  of  blood.  But  much  bleeding  does  occur  in 
the  vast  majorities  of  cases  after  this  sudden  outflow  of 
urine  through  the  catheter,  especially  when  the  distended 
bladder  is  not  in  sound  condition,  as  in  the  case  of 
elderly  men,  with  prostatic  enlargement,  whose  blood 
vessels  are  weakened.  Bladder  hfemorrhage,  from  over- 
disten.qion,  is  very  uncommon  in  young  adults  and 
adolescents,  and  is  of  extreme  rarity  in  children. 

6.  The  foregoing  account  of  the  occurrence  of  hiemor- 
rhage  due  to  the  sudden  evacuation  of  the  over-distended 
blatkier  refers  more  particularly  to  bladders  that  are  not 
very  much  altered  by  disease;  but  it  has  also  been  shown 

PttriH,  1874,  pp.  8, 9. 
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that  bleeding  does  occur  in  certain  diseased  bladders  at 
the  moment  of  distension  by  the  urine  or  by  a  forced 
injection;  the  first  few  ounces  of  the  urine  or  of  the  in- 
jected liquid  drawn  off  being  bloody,  whereas,  in  the 
class  of  cases  before  mentioned  the  first  urine  that 
escapes  is  clear  and  entirely  free  from  blood  which  does 
not  appear  until  the  next  catbeterism,  and  then  it  is 
abundant.  In  several  such  cases  which  Civiale  re- 
cordeil,  he  only  incidentally  said  that  the  first  urine 
expelled  was  always  clear  and  that  blood  did  not  appear 
until  the  next  time  the  bladder  was  emptied.  It  is 
evident,  in  those  cases,  that  the  blood  had  begun  to 
ooze  only  after  the  removal  of  the  pressure  exerted  upon 
the  capillaries  by  the  accumulated  urine,  Mercier  * 
made  a  statement  which  is  corroborative  of  this  view, 
Baying  that  "often  two-thirds  or  three-fourths  of  the 
urine  contained  in  the  bladder  came  out  free  from  blood, 
and  it  was  only  toward  the  end  that  the  fluid  appeared 
redder  and  redder,"  and  further  said  that  "this  appear- 
ance had  been  wrongly  ascribed  to  the  precipitation  of 
the  blood  in  the  basfond."  He  attributed  the  htemor- 
rhage  to  the  action  of  the  muscular  coat  of  the  bladder 
which,  he  said,  "  squeezes  the  blood  out  of  the  congested 
mucous  membrane  like  water  squeezed  out  of  a  sponge." 
Unfortunately  for  this  theory  and  for  sufferers,  the  very 
reverse  of  contraction  too  frequently  follows  the  sudden 
evacuation  of  the  over-distended  bladder.  If  powerful 
contraction  could  always  follow  the  precipitate  artificial 
evacuation  of  the  distended  and  disabled  bladrler,  there 


*  "Recherehes  analomiques,  patholoeiq'ies  et  Ihfirapeuliques  but 
les  maladies  dea  or;;anefl  urinaires  et  e^itaux  conaidfr^  sp^iale- 
ment  cbei  lee  boramee  ag6a.     Paris,  1S44,  p.  141." 
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:>(■  no  hipmorrhage,  or  if  any  occurred  it  would 
a-se  in  consequence  of  this  fortuitous  contractieo 
iimsculai  coat,  and  of  retraction  of  the  mucous 
iiio,  and  of  itfi  uniieriying  connective  tissue. 
[^wc^■(>^,  hipniorrliage  does  occur  without  any  great 

iisiension,  and  by  a  different  mechanism  from 
licii  Ix'lnngs  to  the  action  of  the  column  of  blood 
)n'  fiipillaries  when   the   supporting   hydrauUc 

is  suddenly  removed  by  the  free  escape  of  the 

This  is  exemplifie<l  in  eases  of  chronic  e>-stitis 
intractiire  of  the  muscular  coat,  general  scleroas 

(ither   coats   ard    tUminished    vesical    capacity, 
I'leiitiun  of  urine  or  the  forced  injection  of  water 
ISC  no  distension  without  cracking  or  tearing  the 
ling  nmeous  membrane  and  causing  a  ha-morrh^ 
\fi  made  manifest  at  the  first  drawing  of  the  urine 
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ha?maturia.  Both  men  were  workerK  in  a  vamish  fac- 
tory, and  for  several  weeks  had  been  passing  bloody 
urine.  They^were  a<lvised  to  quit  the  place,  and  after 
a  short  absence  from  the  shop  they  were  well  and  the 
urine  had  become  clear.  The  writer's  attention  was 
first  called  to  tlus  action  of  the  fumes  of  turpentine 
many  years  ago  by  the  eminent  anatomist  and  surgeon 
Charles  E.  Isaacs,  while  he  had  in  preparation  his 
admirable  paper  on  the  minute  anatomy  of  the 
ki(.lney. 

9.  The  occurrence  of  an  abundant  and  continuous 
hematuria  forbodes  cancerous  ilisease,  ami  the  un- 
favorable prognosis  is  soon  verified  at  the  necropsy. 
But  when  the  hjcmaturia  is  caused  by  certain  parasites, 
such  as  the  dystoina  haematobium,  its  true  nature  may 
long  remain  obscure  until  it  is  revealed  by  inicroacopic 
examination  of  the  urine.  In  other  classes  of  cases  the 
diagnosis  is  generally  easy,  as  in  the  following,  which 
is  typical  of  the  hematuria  due- to  hyperlithuria :  An 
elderly  man,  over  fond  of  the  pleasures  of  the  table,  after 
drinking  even  one  glass  of  sparkling  champagne  wine 
ahnost  always  on  the  very  next  day  began  to  suffer  the 
pangs  of  renal  colic  followed  by  a  ha-maturia  sometimes 
lasting  .'teveral  days  during  which  he  could  collect  from 
the  very  bloody  urine  fifty  or  sixty  round  uric  acid  cal- 
culi the  largest  of  wliich  scarcely  exceeded  in  size  an  ordi- 
nary pin's  head.  In  some  cases  the  hsemorrhage  is  from 
the  ureter  and  is  caused  by  a  rough  calculus  during  its 
transit  from  the  renal  pelvis  to  the  bladder.  Tlie  urine 
passed  by  such  a  sufferer  oft^n  contains  leech-like  clots 
which  clearly  indicate  the  source  of  the  ha'mor''' 
Then  again  the  bleeding  may  be  from  a  mu' 
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cause.  In  a  case  of  intermittent  but  profuse  heemat 
the  source  of  the  hEemorrhage  was  determined  from  tfaesa 
circumstances,  namely:  the  first  was,  that  no  retention 
of  urine  had  occurred;  the  secontl,  that  the  urine  ordi; 
narily  contained  at  least  two-thirds  blood;  the  third, 
that  it  was,  at  times,  perfectly  clear;  the  fourth,  that 
the  hjemorrhage  would,  almost  invariably,  be  preceded 
by  a  very  distressing  pyelic  and  ureteric  colic  on  the 
right  side;  and  the  fifth,  that  the  urine  frequently  con- 
tained firm,  leecli-hke  coagula  five  or  six  inches  long. 
These  facts,  together  i\-ith  the  existence  of  a  tumor  in 
the  right  flank,  led  to  the  conclusion  that  the  hfeniorrhage 
was  ureteric  and  due  either  to  a  large  impacted  calculus 
or  to  mafignant  disease.  Tlie  patient  died  in  the  coui% 
of  a  few  months  of  great  suffering,  and  the  necropsy 
revealed  a  very  vascular  primary  cancer  of  the  right 
ureter,  a  little  above  its  middle. 

10.  The  bladder  may  be  rapidly  filletl  by  blood  com- 
ing from  any  one  of  the  sources  before  named,  but  if 
this  blood  does  not  as  rapidly  coagulate  it  will  be  easily 
expelled  through  the  catheter;  and  if  its  flow  into  the 
bladder  be  checked,  as  was  shown  in  the  case  of  ureteric 
cancer  just  mentioned  there  will  follow  pyelic  and  ure- 
teric colic,  and,  while  this  lasts,  the  urine  secreted  on  the 
sound  side,  at  first  tinged  by  the  little  blood  remaining 
in  the  bladder,  will  corae  away  clear,  and  so  -soon  as  the 
impacted  clot  is  dislodged  and  carried  into  the  bladder, 
the  urine  will  be  agiun  bloody.  During  the  ureteric 
colic  the  bladder  may  be  syringed  in  order  to  wash  out 
the  remiuning  blood,  and  if  the  water  afterward  injected 
returns  quite  clear,  it  is  then  reasonable  to  suppose  that 
the  haemorrhage  is  not  cystic.     But  if  the  loss  of  blood 
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has  been  so  abundant  aa  to  cause  great  distension  of  the 
bladder  with  clots,  the  case  will  be  attended  with  a  new 
danger  if  the  bladder  is  suddenly  emptied,  for  there  will 
then  be  haemorrhage  also  from  its  mucous  membrane. 
When  all  the  sources  of  hemorrhage  already  indicated 
have  been  excluded,  and  the  loss  ot  blooii  is  not  from 
the  urethra,  then  the  vesical  origin  of  the  haemorrhage 
is  fairly  established. 

11.  Profuse  htemorrhage  is  known  to  occur  from  ul- 
ceration of  the  bladder,  from  injuries  of  divers  sorts, 
from  perforation  of  small  veins  by  parasites,  from  tuber- 
cular or  from  cancerous  (hsease,  or  from  villou-s  growths. 
But  it  is  the  particular  class  of  cases  of  which  over-dis- 
tension of  the  bladder  is  the  predisposing  and  its  sudden 
evacuation  the  exciting  cause  of  hipmorrhage,  that  now 
claims  special  consideration. 

12.  The  urine  first  drawn,  with  intent  to  empty  the 
distended  bladder,  is  usually  clear  and  free  from  blood; 
at  the  second  evacuative  catheterism  in  the  course  of  a 
few  hours,  it  is  blood-red;  afterward  it  grows  dark  and 
dingy;  but  on  the  second  day  it  i.s  chocolate  colored,  and 
later  assumes  a  tarry  appearance  and  consistency,  and 
acquires  the  disagreeable  odor  of  liecayed  dried  codfish. 
These  changes  in  the  character-of  the  effused  blood  are 
due  partly  te  the  action  of  the  urine,  partly  to  the 
development  of  ammonia.  In  such  case  the  bleeding, 
though  abundant,  i.s  not  always  sufficient  for  the  forma- 
tion of  coagula;  for.  so  long  as  there  \s  a  fair  proportion 
of  urine,  no  coagiilation  takes  place,  but  when  the  flow 
is  rapid  and  greatly  exceetls  the  urine  in  amount,  the 
bladder  is  soon  filled  with  clots,  even  to  much  over- 
distension.   Such  hsemorrhage  may  last  from  a  few 
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hours  to  two  or  even  tliree  weeks,  if  not  restrained  by 
appropriate  treatment. 

13.  The  gravity  of  the  constitutional  effects  depends 
upon  the  previous  physical  condition  of  the  patient,  the 
amount  of  daily  loss  of  blood,  and  the  extent  and  severily 
of  the  ensuing  cystitis.  By  prompt  and  jmlicious  inter- 
ference the  bleeding  is  soon  ai-reateii  and  the  patient 
relieved  of  liis  distress.  The  danger  to  life  is  not  so 
much  from  the  severity  of  the  haemorrhage  as  from  tlie 
extent  of  injury  to  the  capillary  vessels  and  mucous  mem- 
brane. What  is  to  be  dreafled  is  the  supervention  of 
general  cystitis  wliich  is  so  apt  to  be  followed  by  double 
ureteritis  and  pyelo-nephritls.  ttTien  these  complications 
occur,  there  is  ohguria,  then  anuria;  all  within  a  few 
days  after  the  first  catheterism  that  ha<l  given  issue  to 
three  or  four  pints  of  clear  urine. 

14.  The  subjoined  example  of  vesical  hjemorrhage  in 
an  elderly  man  may  be  of  practical  interest.  The  writer 
was  called  in  consultation  to  see  Mr.  S,  B.,  sixty-three 
years  of  age,  who  had  "for  ten  years  suffered  more  or 
less  from  his  bladder,"  and  from  occasional  retention  of 
urine.  Ten  clays  before  the  interview,  which  took  place 
on  an  eaily  evening  of  September,  he  had  sat,  for  some 
time,  upon  the  stone  steps  in  front  of  his  house,  when, 
feeling  chilly,  he  retired  to  bed.  On  the  following  morn- 
ing he  hatl  some  dysuria,  and  later  complete  retention 
of  urine.  His  bladder  having  become  painfully  distended 
in  the  course  of  twenty-four  hours,  he  summoned  his 
physician  who  quickly  relieved  him  of  fifteen  hundre<f 
grammes  of  clear  urine.  A  second  catheterism  on  the 
same  day  gave  i.ssue  to  bloofiy  urine,  and  from  that  time 
all  the  urine  (Irawn  off  was  highly  charged  with  blood. 
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When  first  seen  by  the  writer,  Mr,  B  waa  walking  about 

in  great  agony  from  rlisteosion  of  the  bladder  though  in 

tlie   morning  he   had   been   catheterised  successfully. 

Recta!  exploration  revealed  a  tuniid,  but  not  very  large  ■ 

prostate,  and  a  nearly  rectangular  metaUic  catheter, 

similar  to  Mereier's,  encoimtered  an  easily  surmounted 

median  prostatic  growth.    Then  the  introtluction  of  a 

soft  rubber  catheter  gave  issue  to  seven  hmidred  and 

fifty  grammes  of  fetid,  alkaline,  tarry  fluid,  consisting 

of  about  an  equal  amount  of  blood  and  urine,  but  the 

blood  was  well  mixed  with  the  urine.    Inasmuch  as  the 

continuation  of  the  hemorrhage  was  due  evidently  to  the 

frequent  distension  of  the  viscus  it  was  suggested  that 

its  complete  drainage  be  effected  by  the  retention  of  the 

rubber  catheter  for  at  least  twenty-four  hours.    An 

occasional  vesical  irrigation  with  about  two  ounces  of 

weak  tannin  solution  was  aLw  atlvised.  likewise  ice  in 

the  rectum,  also  absolute  rest  in  the  recumbent  posture, 

and  one  gramme  dosft?  of  quinine  liissolveti  in  ttiluted 

aulphm-ic  aciil.     The  attending  physician  had  already 

prescribed  one  gramme  doses  of  ergot  extract  and  their 

continuance  was  ad\ised.     He  had  also  irrigated  the 

bladder  with  a  sahcylic  acid  solution  with  the  effect  of 

temporarily  deodorising  the  urine.     From  the  time  the 

I  rubber  catheter  was  introduced,  no  more  urine  waa  al- 

L  lowed  to  accumulate  in  the  bladder,  and  the  blood  was 

I  frequently  washed  away  with  the  styptic  solutions. 

LThis  course  of  treatment,  together  mth  constitutional 

l'nie<lication,  had  the  effect,  within  two  days,  of  arresting 

f  the  hicmorrhage  and  of  controlling  the  existing  cystitis. 

k  The  patient  ma^le  a  goofi  recovery,  and  his  bladder  was 

lever  again  allowed  to  be  over-distended. 
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15,  The  prevention  of  the  kinii  of  veacal  hieraoiThage 
in  question  now  claims  some  attention.  If  sufferers 
from  prostatic  and  vesical  affections  were  always  under 
close  nienlical  observation,  their  bladders  would  not  be 
permitted  to  become  over-distended,  and  this  predis- 
posing cause  of  hemorrhage  from  the  nmcoas  membrane 
would  not  exist.  But  since  vesical  over-distension  too 
often  occurs,  it  will  be  well  to  inquire  into  the  ways  by 
which  relief  may  be  given  and  hiemorrbage  prevented. 
This  can  generally  be  accomplished  in  the  following 
manner:  The  bladder  is  to  be  emptied  very  gradually 
in  the  course  of  twelve,  twenty-four,  or  forty-eight  hours, 
and  in  certain  cases  of  extreme  over-distension,  even 
several  days.  One  of  the  ways  of  effecting  this  is  to 
introduce  an  India-rubber  catheter  and  secure  it  in 
position,  then  to  allow  the  urine  to  trickle  out  slowly  by 
partly  obstructing  its  distal  orifice  so  that  in  the  course 
of  five  minutes  not  more  than  two  hundred  and  fifty 
grammes  will  have  escaped,  and  to  close  the  catheter, 
which  is  reopened  as  before  in  two  hours,  and  so  repeat 
the  process  every  two  hours  until  the  bladder  is  finally 
emptied.  If  the  urine  drawn  be  very  fetid,  the  process 
is  to  be  modified  as  follows:  Immediately  after  rlrawing 
the  first  two  himdred  and  fifty  grammes  of  urine,  the 
same  quantity  of  warm  four  per  cent,  boric  acid  solution 
should  be  thrown  s'owly  into  the  bladder,  then  five  hun- 
dred grammes  of  urine  drawn  off,  and  at  once  two 
hundred  and  fifty  grammes  of  the  boric  acid  solution 
injected.  At  the  first  sitting,  this  should  be  repeated 
six  or  eight  times  or  until  the  whole  of  the  offensive 
urine  is  gotten  rid  of  and  the  bladder  contains  nothing 
but  the  clear  boric  acid  solution;  then,  every  two  houra. 
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two  hundred  and  fifty  grammes  of  the  fluid,  now  nilxed 
with  newly  secreted  urine,  should  be  drawn  out  until 
the  blailder  is  empty.  In  this  way  biand  fluid  will  have 
been  substituted  for  decomposed  anti  irritating  urine, 
the  hydrostatic  pressure  will  not  have  been  removed 
too  suddenly,  and  thus  haemorrhage  will  have  been  pre- 
vented. 

16.  Sometimes  polyuria  follows  the  first  catheterism 
to  such  a  degree  as  to  make  it  necessary  to  draw  off 
half  instead  of  a  quarter  of  a  kilogramme  of  unne,  and 
do  this  every  hour  instead  of  two  hours;  otherwise  the 
vesical  distension  would  be  unrelieved.  The  brief  his- 
tory of  such  a  case  of  inordinate  polyuria  without  glyco- 
suria may  serve  to  illustrate  this  point.  Mr.  P.  D.,  sixty 
years  of  age,  stout,  weighing  about  one  hundred  kilo- 
grammes, suffering  from  prostatic  enlargement  and  stone 
in  the  bladder,  was  sent  to  the  writer  by  a  medical  friend. 
Mr,  D.,  for  a  period  of  twenty  years,  at  different  times, 
had  passed  gravel  and  also  well  formed  small  uric  add 
calculi.  He  wa.s  subject  to  polyuria  generally  excited 
by  almost  all  diuretics.  He  could  never  drink  cider  or 
ale,  nor  could  he  take  copaiba  or  cubebs,  without  pro- 
voking great  increase  in  the  urinary  .secretion.  For  six 
consecutive  weeks  he  passed  nearly  two  liters  of  urine 
d^y  and  during  the  next  two  weeks  neariy  three  Kters 
daily.  At  the  end  of  that  time  his  bladder  became  over- 
distended  and  the  urine  came  out  drop  by  drop.  On 
that  account  he  was  catheteri-'sefl  by  his  family  physician 
and  one  liter  and  a  half  of  clear  urine  drawn  in  the  first 
hour  at  intervals  of  twenty  minutes.  The  catheter  was 
kept  in  position  anrl  half  a  liter  of  urine  drawn  every 
hovu"  for  twenty-seven   consecutive  hours  when   the 
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amount  began  to  diminish  until  it  was  reduced  to  three 
Uters  every  twenty-four  hours.  At  no  time  was  there 
any  haemorrha^.  In  the  course  of  three  months  the 
urine  was  retlueed  in  quantity  to  two  daily  Uters  and  so 
continued  until  the  bladder  was  relieved  of  the  irrita- 
tion caused  by  several  small  stones  which  yielded 
readily  to  Hthotripsy.  After  that  operation,  the  quan- 
tity of  urine  passed  daily  did  not  exceed  the  normal 
kilo  and  a  half. 

17.  In  the  treatment  of  vesical  hsemorrhage,  the  first 
injunction  should  be  absolute  rest  in  the  horizontal 
posture;  then  the  physician  should  take  means  to  pre- 
vent the  bladder  from  again  becoming  distended.  But 
if.  when  he  arrives,  he  finds  hypogastric  dullness  ex- 
tending to  or  into  the  umbilical  region,  he  should  draw 
off,  through  a  gum  catheter,  only  half  a  liter  of  urine, 
then  throw  in  a  quarter  of  a  liter  of  the  boric  acid  solu- 
tion mentioned  in  note  15,  and  draw  a  quarter  of  a  liter 
of  the  bloody  urine,  and  so  repeat  the  process  of  inject-  ' 
ing  the  quarter  hter  of  solution  and  drawing  a  quarter 
of  a  liter  of  the  urine  until  it  becomes  clear  or  nearly 
so;  then  every  two  hours  the  stopper  of  the  cathet«r 
should  be  removed  and  a  quarter  of  a  liter  of  the  nearly 
clear  fluid  allowed  to  flow  until  the  bladder  is  com- 
pletely empty.  For  that  purpose  the  catheter  should 
be  retained  in  position  twenty-four  hours;  very  rarely 
longer.  This  mode  of  drainage  alone  will  often  have  the 
effect  of  checking  the  hsmorrhage,  especially  if  the 
muscular  coat  of  the  bladder  soon  begins  to  regain  its 
contractility,  which  sometimes  can  be  hastened  by 
throwing  in  sixty  or  ninety  grammes  of  cold  watery  solu- 
tion of  tannin,  alum,  or  any  other  suitable  astringent. 
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Ice  in  the  rectum,  applied  according  to  Cazenave's 
plan,  is  a  valuable  adjuvant.  The  next  indication  is  to 
guard  against  general  acute  cystitis,  the  supervention 
of  which  would  be  the  most  serioas  accident  that  could 
happen  in  such  a  case,  except,  of  course,  rupture  of  the 
bladder. 

18.  When  hsmorrhage  occurs  in  cases  of  cystitis  with 
with  sclerosis  and  diminished  capacity,  whether  the  dis- 
tension of  the  organ  be  caused  by  retention  of  urine  or 
by  a  forced  injection,  drainage  through  the  retained 
catheter  is  essential;  no  urine  should  be  allowed  to 
accumulate,  and  hiemostatic  irrigations  in  small  quan- 
tities should  be  employed.  The  danger  in  such  cases 
hes  more  in  the  aggravation  of  the  cystitis  than  in  the 
hjemorrhage  itself,  which  ordinarily  is  not  abundant. 

19.  The  most  serious  hemorrhages  are  those  which 
come  from  villous  or  from  cancerous  tumors.  In  such 
cases  the  loss  of  blood  is  sometimes  so  continuous  and  so 
great  as  to  prove  fatal  in  the  course  of  a  very  few  days. 

20.  Although  so  great  an  authority  as  Civiale  seemed 
to  attach  little  importance  to  general  treatment,  it  is 
nevertheless  of  the  greatest  aid  in  the  management  of 
bladder  haemorrhage  and  should  not  be  neglected. 
Among  the  most  efficient  of  the  htemoatatics  for  internal 
administration  are:  ergotin  in  one  gramme  doses;  qui- 
nine, in  the  same  quantity,  dissolved  in  dilute  sulphuric 
acid;  likewise  gallic  acid  di-ssolved  in  glycerin;  and 
tincture  of  the  chloride  of  iron;  any  one  of  which  an- 
swers the  purpose.  Wien  the  desired  effect  is  obtained 
the  medicine  shook!  be  discontinued  lest  the  digestive 
organs  suffer.  Reconstituents  are  generally  much 
needed  during  the  convalescence. 
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hen,  in  bladder  hspmorrhage,  it  happens  that 
!ter  is  blocked  by  clotted  blood,  it  should  be 
■n  and  washed,  or  a  clean  instrument  substi- 
iut  when  the  bladder  is  filled  with  firm  coag- 
:  should  be  done?    In  this  there  is  a.  difference 
1.    Chopart  advised  the  injection  of  warm  water 
the  catheter  to  break  up  the  clots,  and  with  a 
pplied  to  the  end  of  the  catheter,  the  aspiration 
okcn  clots.     He  cited  several  cases  so  treated 
?ess,  and  his  method  then  and  long  afterward 
lack  of  advocates.     Howship,   Sir   Benjamin 
ind  other  surgeons  resorted  to  this  procedure 
hey     strongly     recommended.     Phillips     cited 
iia^iiig  extracted,  a  little  more  than  two  liters 
a  from  a  man's  blafliler,  with  the  aid  of  aspira- 
le  through  a  catheter  which  he  was  obHgecl  to 
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akilful  surgeons.  It  is  well  known  that  these  injections 
and  aspirations  properly  done  do  not  provoke  fresh 
bleeding,  and  that  it  is  the  hasty  removal  of  the  bladder 
contents  which  excites  hremorrhage,  the  very  thing  the 
prudent  operator  seeks  to  avoid.  Assuredly  it  is  not 
good  surgery  to  allow  a  blailder  to  become  over-tlistended 
with  blood  anil  to  wait  forty-eight  hours  for  the  urine 
to  dissolve  the  clots  while  the  patient  is  in  throes  of 
vesical  distension  by  whose  ill  consequences  his  life 
is  threatened!.  In  cases  of  profuse  vesical  hemorrhage, 
the  indications  for  immediate  mechanical  interference 
of  the  right  sort  are  indeed  of  the  plainest,  and  there 
surely  will  be  no  fresh  bleeding  if  the  vesical  contents 
are  not  too  hastily  removed. 

24.  In  endeavoring  to  free  a  bladder  greatly  distended 
with  clotted  blood,  a  good  way  to  proceed  is  to  intro- 
duce a  Bigelow  catheter  of  large  caliber  and  slowly  in- 
ject sixty  or  ninety  graimnes  of  diluted  acetic  acid  (five 
per  cent.)  for  the  purpose  of  softening  the  clots;  the 
instrument  to  be  moved  to  and  fro  and  rotatetl  before 
aspiration  is  begun  with  the  Bigelow  aspirator.  But 
no  attempt  should  be  made  to  draw  off  more  than  a 
quarter  of  a  liter  of  clotted  or  grumous  blood  at  a  time, 
to  be  replaced  by  a  quarter  liter  injection  of  a  mildly 
acetous  fluitl  or  of  a  boric  acid  solution;  care  being 
taken  to  keep,  as  nearly  as  possible,  intact  the  hydraulic 
cushion,  consisting  of  blood,  urine,  and  the  fluid  injected, 
ilor  its  sudden  removal  would  be  certain  to  promote  a 
recurrence  of  ha!morrhage.  At  the  same  sitting,  alter- 
nate injections  and  aspirations  should  be  made  until 
the  return  fluid  is  nearly  clear.  After  this,  every  two 
hours,  a  part  of  the  bla<lder  contents,  rarely  more 
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tended  bladder  liaviiig  again  been  suddenly  evacuated, 
five  days  before  ttie  writer  was  summoned.  It  was 
then  filled  with  clots  and  distended  up  to  the  navel. 
Although  there  was  a  marked  urethro-vesical  obstruc- 
tion due  to  enlargement  of  the  prostate,  catheterism 
was  not  difficult,  but  the  catheter  brought  out  no  fluid 
because  it  was  blocked  by  a  blood  clot.  An  endeavor 
was  then  made  to  break  the  clots  by  means  of  a  large 
metallic  catheter  with  misatisfactory  result,  as  only  a 
little  bloody  fluid  flowed.  Recourse  was  had,  at  length, 
to  a  lithotrite  which  answereil  excellently  to  reduce  the 
dense  clots  which  were  then  easily  aspirated  through 
the  largest  of  Bigclow's  catheters.  Following  the  aspi- 
rations free  irrigationa  were  made  with  diluted  vinegar 
as  pure  acetic  acid  was  not  available  in  a  farmhouse. 
After  a  rest  of  three  hours  the  patient  was  in  condi- 
tion for  further  treatment,  and  it  was  easy  to  draw  off 
some  bloody  urine  free  from  clots  by  the  employment 
of  an  ordinary  soft  catheter.  Ten  per  cent,  cold  vinegar 
irrigations  were  afterward  made  with  good  effect  and 
the  htemorrhage  ceased  within  three  days,  after  eight 
days'  duration.  The  subsequent  treatment  consisted 
in  periodic  evacuative  catheterism  and  antiseptic  irri- 
gations of  tiic  bladder.  The  cystitis  was  subsiding 
though  the  ensuing  polyuria  required  the  repetition  of 
catheterism  at  lea-st  six  times  daily.  The  patient  made 
a  good  recovery  and  was  soon  well  able  to  attend  to  his 
I  duties. 


XXIV 

\DDER  sacculation;   its  diagnosis  and 

MAJJAGEMENT 

pases  of  chronic  retention  of  urine,  the  bladder 
distended  in  any  or  every  direction  except  at 
■ne,  which  is  its  fixed  point.     In  rare  instances 
■ase  in  size  of  the  organ  is  alone  in  its  vertical 
Mr,  John  Adams*  has  "known  it  to  extend 
ward  in  its  long  axis,  its  fundus  reaching  the 
s,  whilst  in  other  directions  it  has  remained 
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tion.  Among  the  wet  preparations  in  the  Anny  Medical 
Museum  is  an  excellent  illustration  of  the  occasional 
great  increase  of  the  lower  vesical  fundus.  In  this  case 
it  was  due  partly  to  prostatic  enlargement,  partly  to  the 
lodgement  of  twelve  large  uric  acid  calculi.  A  photo- 
graph of  the  bladder  and  its  contents,  kindly  sent  by 
Dr.  George  A.  Otis,  surgeon  U,  S.  Army,  was  accom- 
panied by  a  printed  description  of  which  the  following 
is  a  correct  transcription: 

"This  specimen  was  taken  from  a  private  patient,  a 
native  of  Frederick,  Maryland,  who  died  Aug.  3,  1857. 
Besides  the  twelve  large  concretion-s,  the  bladder  con- 
tained numerous  hemp-seed  calculi,  many  of  which  were 
discharged  during  life.  In  1849  more  than  tlu-ee  hun- 
dred were  discharged  through  the  fenestra  of  a  very  large 
catheter.  The  lobes  of  the  prostate  are  much  enlarged. 
On  the  right  and  middle  lobes  are  several  ulcers.  The 
walls  of  the  bladder  are  much  thickened.  The  specimen 
measures  as  follows:  From  fundus  to  membranous 
portion  of  urethra,  six  inches;  across  fundus  and  body 
of  bladder,  in  which  the  calculi  are  contained,  foiu-  and 
one-eighth  inches;  from  external  wall  of  fundus  to  top 
of  middle  lobe,  two  inches  and  seven-sixteenths;  thick- 
ness of  the  walls  of  bladder,  seven-eightlis  of  an  inch; 
the  width  of  the  left  lobe  of  enlarged  prostate  ia  one 
inch;  that  of  the  right  lobe,  two  inches;  the  width  of  the 
divided  and  degenerated  prostate  is  four  inches  and  ten- 
axleenths." 

2.  The  several  morbid  conditions  juat  named,  inter- 
esting in  tliemselves  and  most  of  them  of  common 
occurrence,  do  not  constitute  sacculation,  but  simply 
dilatation,  of  the  bladder.    They  were  described  solely 
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mf^  of  drawing  a  sharp  distinction  between 

and  true  sacculation  of  the  bla<lder. 

[cculation  of  the  bladder  is  meant  the  protni- 

11UCOU8  and  aub-mucous  coats  between  bands 

|r  fibers  so  as  to  fonn  sacks  or  henuBe  of  greater 

?  constricted  at  their  vesical  orifices.     This 

[itiition  is  much  more  coninion  in  advanced 

I  youth  and  middle  age  and  is  generally  the 

of   obstructed    urination.    Nearly    every 

Ivesica!  and  prostatic  affections  for  tbe  past 

nd  fifty  years  has  given  examples  of  blatider 

Among    them    may    be    name<l    Helster, 

Houstct,    Chopart,    BailUe,    Everard    Home, 

liftle.  Grass,  and  others.     But  it  was  reser\'ed 

ircior,  of  Paris,   to  interpret  the  phenomena 

>  rommon  fonn,  whic 
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urination  from  urethral  stricture,  stone  in  the  bladder, 
or  enlai^ement  of  the  prostate.  In  these  circum- 
stances the  bladder  becomes  distended  with  urine;  fre- 
quent efforts  are  made  to  expel  this  retained  urine  and, 
as  a  consequence,  the  muecuiar  coat  is  thickened;  but 
this  thickening,  being  unequal  in  many  cases,  leaves 
certain  weak  spaces  between  the  muscular  bands.  In 
some  of  these  morbid  reticulations  the  mucous  and  sub- 
mucous coats  are  gradually  forced  outward  and  in  the 
course  of  time — months  or  years — a  single  lUverticulum 
is  formed,  or  a  multitude  of  diverticula  of  variable  sizes 
appear  on  the  outside  of  the  bladder,  Civiale  mentions 
a  case  in  which  there  were  so  many  sacs  visible  on  the 
outside  of  the  bladder  that  it  resembled  a  bunch  of 
grapes*  The  size  of  the  vesical  pouches  is  in  inverse 
ratio  to  their  number.  When  very  large  there  b  one, 
sometimes  three  or  four  besides,  but  smaller.  In  rare 
instances  very  small  sacs  exist  with  one  or  two  large 
pouches.  These  diverticula  are  liable  to  occur  in  any 
part  of  the  bladder  except  in  the  trigone.  The  most 
common  seat  of  the  large  sacs  seems  to  be  the  side, 
right  or  left;  next,  the  posterior  and  lower  part;  then 
the  summit;  and  least  of  all,  the  anterior  and  lower 
part  of  the  bladder. 

6.  In  a  carefully  dissected  specimen  of  bladder  sac- 
culation, there  was  on  each  side  a  diverticulum  nearly 
globular  in  form,  and  having  a  circular  vesical  orifice 
with  smooth  edges,  capable  of  atimitting  the  index 
finger.  The  diverticulum  of  the  left  siile  was  greater 
in  size  than  the  bladder,  and  that  of  the  right  side  was 
equal  in  capacity  to  one-third  of  the  bladrier.    There 

*  "  Hftladies  dee  Organca  (Mmlo  Urinaires,"  1860.    Vol.  3,  p.  7. 
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0  three  small  diverticula  wliich  communicated 
'  Iargej5l  at  ita  lower  aiid  posterior  part,  and 
ere  eacli  equal   to  about   fifteen   grammes  in 
.    Of  the  inaiiy  other  dissections  of  sacculated 

since  iiiaiie  by  the  writer,  the  large  majority 

1  of  !?ingle  sacs  containing  from  fifteen  to  sixty 
'  of  fluid  and  scateil  in  the  sides  of  the  organ; 
'lit   a  sinfrlc  ca'X'.  was  the  sac  at  the  postero- 
mri  of  tlie  bladder.    This  sac  had  a  vesical  ori- 
hirteen  millimeters  in  diameter,  its  edges  were 
and  it  cont^ned  a  stone  of  about  two  centi- 
md   five-tenths  in  mean  diameter,  whilst  ita 

\v;i3  one  hundred  and  twenty  grammes,  or 
a  little  more, 
vcsiiiil  diverticula  increase  m  aze,  the  mucous 
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abdomen  was  much  distended,  tense,  and  dull  under 
percussion.  The  right  iliac  region  was  prominent, 
fluctuating,  anti  tender  to  pressure.  Rectal  exploration 
discovered  enlargement  of  the  prostate.  Only  four 
grammes  of  urine  flowed  through  the  catheter  used  for 
vesical  exploration.  Dr.  Greene's  diagnosis  was  en- 
cysted liquid  with  bi-section  of  the  sac;  but  could  not 
determine  the  exact  nature  or  origin  of  the  nac  or  of  its 
contents.  From  the  result  of  tlie  catheterism  he  in- 
ferred that  the  cavity  of  the  bladder  was  nearly  obUter- 
atetl  by  external  [iressurc  from  the  morbid  swelling. 
Death  occurred  on  the  11th  of  December.  Tlie  necropsy 
revealed  many  firm  adhesions  of  the  peritonEPum  and 
walls  of  the  cyst.  The  bladder  was  thickened  and  com- 
municated with  an  immense  diverticulum  which  filled 
the  rest  of  the  abdominal  cavity,  crowding  the  liver 
and  stomach  completely  out  of  sight.  This  sac  con- 
tained a  little  more  than  four  Uters  of  Umpid  urine. 
The  thickening  of  the  bladder  was  most  marked  in  its 
posterior  wall;  the  maximum  thickness  being  three 
centimeters.  The  communication  with  the  diverticu- 
lum was  by  an  opening  through  the  left  side  of  the  blad- 
der ten  centimeters  from  its  neck.  This  opening  was 
about  four  centimeters  in  diameter;  its  outhne  was 
regular  and  its  edges  were  smooth.  The  walls  of  the 
pouch  were  made  up  of  a  prolongation  of  the  mucous 
and  peritoneal  tunics  of  the  bladder;  the  muscular  coat 
being  absent.  The  prostate  was  as  large  as  a  medium- 
sized  orange. 

9.  The  morbid  appearances  of  a  case  of  bladder  sac- 
culation in  which  no  lUagnosis  had  been  made  were 
reported  by  Dr.  J.  H.  Hinton.*    The  patient  was  sixty- 

I    •Medical  Record,  1871.     Vol.  v,   p,  546, 
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ears  of  age,  and  had  been  suffering  from  dysury 
or  six  years.     He  had  a  protulierance,  in  the 
iac  fossa,  twenty  centimeters  in  its  longitudinal 
1  t^eiitiineters  in  its  transverse  diameter.     .     .    . 
The  bla(l<ler  was  bound  down  by  adhesions. 
iiiicatinp  with  its  ca^-ity  were  five  diverticula 
collectively,  made  up  the  tumor  noticed  in  the  ■ 
iiac  region.     The   prostate  was  much   enlaj'ged. 
uider  contained  two  hters  of  urine.     The  pelvis 
left  kiilney  was  enormously  dilated,  as  was  also 
ter. 

leister  saw  a  bladder  with  three  saca,  one  at  the 

undus  ami  one  at  each  side,  besides  many  others, 

and    .scattered    throughout    the    organ.     And 

examined  a  case  in  which  there  were  thirty- 

BLADDEB    SACCULATION 


433 


I 


tumor,  conical  in  form,  was  discovered  midway  between 
the  umbilicus  and  pubis.  Its  apex  was  movable  from 
side  to  side,  more  to  the  left;  its  base  was  fixed.  The 
tumor  was  elastic  but  painful  when  compressed.  How 
long  it  had  existetl  was  not  known  and  its  true  character 
was  not  ascertained.  However,  it  was  believed  to  be, 
in  some  way,  connected  with  the  bladder,  though  it  was 
of  the  same  size  after  as  before  urination.  The  patient 
died  about  nine  mouths  aft^r  he  was  first  seen  by  a 
surgeon.  .  ,  .  The  prostate  was  found  greatly  en- 
larged and  obstructing  the  vesico-urethral  outlet.  The 
bladder  was  much  thickened  and  contained  about  a  liter 
of  urine.  At  its  summit,  the  mucous  and  sub-mucous 
coats  had  Ijeen  pu.shed  through  Ijetween  bands  of  the 
muscular  coat  and  had  forme<.l  a  ptjueh  or  cyst,  of  the 
"size  of  an  egg,"  which  constituted  the  apex  of  the  tumor 
felt  through  the  walls  of  the  abdomen.  The  walls  of 
this  pouch  were  very  thick,  and  its  vesical  orifice  was 
narrow.  The  contained  urine  was  putrid  and  very 
offensive  in  odor.  The  ureters  and  renal  pelves  were 
much  dilated, 

13.  Vesical  pouches,  large  or  small,  seklom  completely 
empty  themselves.  Consequently  the  urine  they  con- 
faun  is  apt  to  become  putrid  an(i  cau-*  ulceration  of 
their  raucous  membrane  at  one  or  several  points.  The 
ulcerative  process  may  extend  to  and  through  the  other 
coats  and  allow  the  putrid  urine  to  be  poured  into  the 
■ambient  connective  tissue,  giving  rise  to  vast  abscesses 
^ending  .in  fatal  sapra^niia,  or  the  urine  may  make  its 
way  into  the  peritoneal  cavity;  ileath  occurring  sud- 
denly from  coUapse,  or  in  the  course  of  a  few  days  from 
septic  peritonitis.    Sometimes  these  pouches  discharge 
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litenlw  into  the  rectum  or  the  aiginoid  flexure  of 

:  isecond  form  of  vesical  pouches,  briefly  re- 

in  not*  4,  will  now  be  further  considered. 

In  of  poiiclics,  much  more  common  than  the  first, 

lovcrlookcd.  even  on  post-mortem  inspection  of 

■r;    but  once  well  understood  can  be  easily 

Tlie  profession  is  indebted  to  Dr.  Mercier 

Jescriplion  of  these  pouches  and  for  calling  atten- 

Iheir  freqnent  termination  in  perforation  of  the 

The  following  are  substantially  his  views,  as 

I  in  his  pa|>er  of  1S36.*    The  muscular  coat  of 

Idcr  consists  of  bands  of  f]l>crs  which  cross  each 

various  tlirectioiis,  leaving  here  antl  there  vacant 

r  intervals  occui)ieil  only  by  mucous  membrane 

tis.'^ue  Ix-tween  the  peritoneal  coat  and 
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the  mucous  surface  anil  as  often  oblique,  and  their 
vesical  orifice  ia  more  or  less  rounded  and  averages  in 
diameter  that  of  a  goose  quill.  Their  lining  mucous 
membrane  is  slightly  thinner  than,  and  continuous  with, 
that  of  the  bladder  cavity.  This  lining  mucous  membrane 
is  sometimes  in  tlirect  contact  with  the  peritoneum, 
but  generally  there  is  an  intervening  layer  of  connective 
tissue.  It  is  particularly  on  the  sides  of  tlie  bladder 
above  the  ureteric  orifices  and  at  tlie  postero-inferior 
part  that  these  small  sacs  are  observable.  They  occur, 
as  do  the  other  vesical  pouches,  in  individuals  affected 
with  prolonged  dysury  who  often  make  very  stroi^ 
efforts  to  urinate.  In  time,  the  mucous  membrane  of 
Fflome  of  the  alveoli  becomes  eroded,  bursts  tluring  an 
effort  to  expel  the  urine,  and  allows  its  foul  contents  to 
,pe  in  the  surrounding  tissues.  Frequent  as  is  this 
lurrence,  Dr.  Mercier,  in  1835,  had  nowhere  found  an 
[exact  description  of  the  morbid  condition  from  which  it 
He  declared  that  the  perforations  had  always 
:l>een  confounded  witli  those  produced  by  the  prolonged 
'retention  of  catheters  in  the  bladder.  Any  doubts  that 
may  ha^'e  occurred  to  others  were  cleared  when,  in  1S36, 
appeared  his  paper  in  which  he  recorded  the  post-mor- 
tem appearances  of  the  bladder  and  surrounding  parts, 
cases  of  recent  spontaneous  perforation  of  vesical 
Iveoli. 

15.  While  making  the  post-mortem  inspection  of  an 

lerly  man,  who  for  several  years  had  suffered  from 

due  to  prostatic  obstruction  and  to  the  presence 

of  a  vesical  stone,  and  had  succumbed  to  septic  pelvic 

peritonitis,  the  writer  found  recent  adhesions  beween 

tbe  posterior  part  of  the  bladder  and  the  rectum;  on 
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tumor  was  thought  to  be  a  serous  cyst  of  the  kidney 
with  a  capacity  of  six  hters  or  more.  The  question  of 
puncturing  it  arose  but  Dr.  Clark  did  not  tliink  such  a 
measure  expedient  inasmuch  as  there  was  a  doubt  in 
regard  to  its  true  nature.  However,  tlie  attending 
physician  did  tap  it  and  withdrew  three  and  a  half  liters 
of  fluid.*  After  this,  the  patient  was  not  able  to  urinate, 
whilst  before  he  had  done  so  without  much  trouble. 
The  physician  then  introduced  a  catheter  and  drew  off 
four  Uters  of  bloody  urine  from  the  bladder.  The  cathe- 
terism  was  repeated  daily  until  the  patient's  death,  ten 
days  after  the  tapping  of  the  cyst  with  a  trocar.  At  the 
necropsy  the  bladder  was  found  to  be  largely  distended 
with  urine.  Its  muscular  coat  was  enormously  thick- 
ened. .  ,  .  Attached  to  the  left  side  of  this  bladder, 
communicating  with  it  by  a  rounded  opening  about  two 
centimeters  and  a  half  in  diameter,  was  a  cyst,  resem- 
bling an  ovarian  sac,  which  would  hold  four  liters  or 
more.  The  tumor  extended  from  the  pelvis  upward  into 
the  lumbar  region  above  the  kidney,  <;rowding  the  in- 
testines into  the  left  hypocondriac  region,  and  displacing 
the  spleen.  The  sac,  though  not  full,  contained  from 
three  to  four  liters  of  bloody  fluid.  It  was  adherent,  in 
nearly  all  its  lower  half,  to  the  walls  of  the  abdomen. 
The  puncture  made  for  tapping  was  above  the  adhesion 
and  seemed  to  be  in  a  nest  of  blood-vessels.  There  was 
no  extravasation  of  the  contents  of  the  cyst  into  the 
peritoneal  ca\'ity.  The  prostate  was  much  enlarged  in 
the  central  portion;  causing  an  urethro-vesical  barrier 

I  which  had  impeded  urination.    The  kidneys  were  in 
oonsequence  nuich  diseased,  especially  the  left  whose 
*  It  does  not  appear  that  this  fluid  was  analyied. 
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i  much  dilated,  the  left  uret«r  was  likewise 

.  doubtful  case  like  the  above  named,  the  diag- 
be  cleared  by  aspirating  thirty  or  forty  cubic 
■s  of  fluid  frnm  the  sac  and  subjecting  this 
leniica!  analyeis,  and  its  sediment  to  micro- 
niinalion.     There  are,  however,  certain  symp- 
li,  when  rightly  interpreted,  are  likely  to  lead 
■t  diagnosis.     When  the  sui^on  is  called  upon 
jialient  who,  for  any  considerable  length  of 
l)een  suffering  from  dysury  due  to  urethral 
itone  in  the  bladder,  or  prostatic  enlargement, 
think  of  the  possible  existence  of  vesical  sacs, 
ructed  urination  is  the  principal  and  essential 
the  production  of  this  morbid  condition.     If 
iich  a  case,  he  find  a  fluctuating  hypogastric 

I 
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15,  Bladder  Hariiorrhage.  Then  if  in  a  few  minutes, 
after  the  last  catheterisni,  a,  quarter  liter  or  less  of  uriDe 
should  be  drawn  off,  it  would  be  fair  to  conclude  that 
this  urine  had  come  from  a  vesical  diverticulum  or  from 
several  smaller  sacs  whose  capacity  could  be  only  ap- 
proximately determined,  though  the  situation  of  the 
sacs  be  not  absolutely  indicated, 

19.  Guthrie  suggested,  as  a  diagnostic  sign  of  vesical 
sacculation,  what  he  called  the  "fluttering  blow"  of  the 
bladder;  a  sensation,  he  says,  which  is  felt  by  the  sur- 
geon while  he  is  drawing  oR  the  urine  by  means  of  a 
catheter,  the  end  of  the  instrument  being  Struck  several 
Umes  convulsively  by  the  Rapping  emptied  sac.  This 
Mgn  is  by  no  means  trustworthy  as  diagnostic  of  bladder 
sacculation  and  should  l)e  rejected.  Fluttering  blows 
certainly  occur  but  do  not  necessarily  indicate  saccula- 
tion, for  the  walls  of  the  sac  contain  no  muscular  tissue: 
This  convulsive  action  is' almost  daily  observed  by  those 
who  frequently  eatheterise  patients  whose  bladders  are 
not  sacculated.  In  almost  every  case  of  irritable  blad- 
der, fluttering  blows  occur  at  the  close  of  or  even  during 
urination  through  the  catheter  and  sometimes  give  much 
pain  to  the  patient,  besides  often  misleading  the  sur- 
geon to  suspect  the  presence  of  a  calculus. 

20.  In  the  case  of  the  small  diverticula  described  by 
Mereier,  the  symptoms  are  generally  so  obscure  as  to 
render  an  accurate  diagnosis  extremely  difficult.  The 
supervention  of  peritonitis  from  perforation  of  the  sacs 
IB  too  often  the  only  indication  of  their  existence.  A 
columnar  bladder  presumably  contains  sucli  alveoli, 
and  the  colunms  can  be  felt  by  means  of  a  rectangular 
sound  or  catheter,  so  that  in  this  case  the  surgeon  may 
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ttle  sacs.     In  these  days  the  diagnosis  would 
1  certainly  through  the  aid  of  tlie  cystoscope, 
■ognosis  is  generally  somewhat  unfavorable, 
?ast.  in  the  case  of  very  large  diverticula; 
that  of  the  alveoli  described  by  Mercier; 
.11  a  fair  proportion  of  cases  of  sacs  contain- 

ivention  a  word  must  be  said  before  points 
chief  means  of  treatment  likely,  if  not  to 
t  to  mitigate  suffering  and  t«  retard  the 
iilargement  of   the  cyst.     Iia\'ing  in  view  . 
cause  of  vesical  sacculation,  which  is  ob- 
urination,   the  first  preventive   measure 
'  removal  of  the  obstruction,  as  the  restora- 
rethral  caliber  in  case  of  stricture;  the  ex- 
stone  if  the  presence  of  a  stone  be  the  cause 
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ventive  measure,  that  is  to  say,  the  removal  of  the  cause 
of  obstruction  to  urinatioD,  or  if  this  is  not  possible,  or 
if  contra-indicated,  to  employ  artificial  means  for  the 
bladder's  evacuation.  But  besides  emptying  the  blad- 
der and  the  diverticulum,  frequent  irrigations  should 
be  used.  If  the  bladder  and  sac  are  largely  distended, 
Ihey  should  never  be  precipitately  emptied,  owing  to  the 
liability  of  the  occurrence  of  profuse  hemorrhage  as  soon 
as  the  cushion  of  urine  is  removed  from  the  over- 
stretched walls  of  the  bladder  and  of  the  diverticulum. 
Dr.  Clark's  cane  is  a  striking  example  of  this  evil,  re- 
sulting as  it  did  from  .suddenly  withdrawing  a  large 
quantity  of  fluid  from  the  distended  sac  and  bladder. 
In  such  ca-ses  the  surgeon  .should  not  draw  off  from  the 
bladder  more  than  half  a  liU^r  of  urine  at  a  time.  Then 
he  should  throw  in  a  quarter  liter  of  warm  solution  of 
boric  acid,  antl  repeat  the  process  of  drawing  a  half  htcr 
of  urine  and  substituting  a  quarter  hter  of  the  solution, 
at  the  same  sitting,  until  the  bladder  and  sac  are  re- 
lieved of  purulent  urine  antl  contain  little  if  anything 
more  than  the  solution,  and  are  at  the  same  time  less 
distended.  A  broad  bandage  should  then  be  applied  to 
the  abdomen  to  make  suitable  compression  of  the  sac. 
After  having  gradually  emptied  the  blatlder  and  cyst 
in  the  coiu-se  of  a  week  or  ten  days,  the  irrigating  pro- 
cess shouki  be  continued  indefinitely  to  keep  both  as 
free  from  pus  as  po-ssible.  It  can  scarcely  be  hoped  to 
accomplish  more  than  to  cause  a  slight  diminution  in 
the  sac's  capacity  antl  relief  of  the  existing  cystitis. 
.Hence  the  neces.sity  of  the  frequent  evacuative  cathe- 
terisms  and  bladder  irrigations.  The  long  stantling  hy- 
draulic pressure  upon  the  kidneys  being  thus  slowly  and 
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gradually  relieved,  the  life  of  the  patient  may  be  pro- 
longed several  months  or  even  as  many  years,  and  his 
suffering  greatly  relieved. 

34.  It  ia  extremely  dangerous  and  therefore  very  un- 
wise to  tap  a  much  distended  diverticulum  of  the  blad- 
der either  with  an  ordinary  trocar  or  with  a  hollow 
needle  followed  by  pneumatic  aspiration  of  its  contents, 
A  correct  appreciation  can  be  formed  of  the  ill  effects 
of  such  a  rash  measure  by  considering  for  a  moment 
what  are  likely  to  be  the  consequences  of  the  sudden 
evacuation  of  any  over-distended  sac  lined  by  a  mucous 
membrane.  There  is  no  need  of  further  comments  on 
this  subject,  since  a  case  illustrative  of  the  evil  of  tap- 
ping a  large  vesical  diverticulum  has  already  been  cited. 

25.  It  has  been  proposed  to  puncture  small  sacs 
through  the  abdominal  walls  and  also  through  the 
rectum.  The  hazards  of  such  a  procedure,  in  either 
case,  far  overweigh  its  pretended  advantages  which 
may  well  be  questioned. 

26.  Among  the  detEiils  of  treatment  it  may  be  men- 
tioned that  in  endeavoring  to  free  the  sac  or  sacs  from 
purulent  urine  it  is  sometimes  necessary  to  change  the 
position  of  the  patient  from  the  right  to  the  left  and 
from  the  supine  to  the  prone.  No  compression  of  the 
cyst  should  be  made  while  it  is  in  a  state  of  distension. 
It  is  only  after  it  has  discharged  a  consiilerable  part  of 
its  contents  into  the  bladder  that  its  compression  by 
an  abdominal  bandage  is  safe  and  serviceable.  The 
catheter  should  not  be  left  long  in  the  bladder,  but 
introduced  at  regular  intervals  to  keep  this  viscus  empty 
and  the  sac  from  distension,  and  one  daily  irrigation  of 
the  bladder  will  then  suffice  for  its  disinfection. 
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27.  The  treatment  in  the  case  of  the  alveoli  describeil 
by  Mercier  is  practically  the  same  as  in  that  of  large 
sacs,  but  care  must  be  taken  to  avoid  throwing  in  a  large 
amount  of  fluid  at  a  time.  Sixty  or  ninety  grammes 
slowly  injected  and  at  once  allowed  to  run  out  of  the 

icatheter,  repeating  the  process  four  or  five  times  at  each 
sitting,  will  suffice  to  wash  away  the  purulent  urine 
contained  in  the  Uttle  sacs,  and  thus  prevent  erosion  of 
their  mucous  membrane. 

28.  Ra^lical  treatment  is  applicable  only  to  diverticula 
that  have  not  attained  the  great  dimensions  reached 
by  some  of  the  cases  described  in  the  preceding  notes, 
and  is  absolutely  contra-indicated  when  the  kidneys 
have  become  infected  or  are  otherwise  seriously  diseased. 
When,  through  the  cystoscope,  the  orifice  of  a  diverticu- 
lum is  discovered  and  its  exact  site  ascertained,  the 
surgeon,  with  reasonable  hope  of  success,  may  undertake 
the  dL<!infection  of  the  bladder  and  the  extirpation  of 
the  diverticulum;  closing  the  vesical  wound  so  securely 
as  to  prevent  leakage  of  urine,  and  u.sing  syphonage  by 
means  of  a  long  rubber  catheter  passed  through  the 
urethra,  to  hinder  its  accumulation  during  the  process 
of  cicatrisation;  or  at  least  very  frequent  evacuating 
catheterLsm.  Diverticula  of  the  summit  and  posterior 
wall  of  the  blailder  may  be  reached  by  a  median  incision 
whilst  those  of  the  sides  will  require  lateral  section  of 
the  abdominal  walls.  Such  an  undertaking  is  warranted 
by  the  great  achievements  of  the  modem  sm^ery  of 
abdominal  oi^ans,  and  by  the  excellent  results  of  suture 
of  the  bladder  in  cases  of  rupture  or  of  incised  wounds 
of  this  organ,  ami  of  its  suture  after  epicjfstotomy  or 
after  excision  of  parts  of  its  wall.<. 


1.  The  notations  on  the  diagnosis  and  indications  of 
treatment  of  blatider  Rtones  need  to  be  premised  by  a 
few  words  relating  to  the  origin  as  well  as  the  prevention 
of  urinary  calculi, 

2.  Some  of  these  concretions  are  known  to  be  of 
diathetic  and  others  of  purely  local  origin.  Those  of 
diathetic  origin  are  generally  preceded  by  persistent 
hyperlithuria  which  excites,  in  the  renal  jwlvis,  a  suffi- 
cient flow  of  mucoid  substance  to  cement  together  many 
crystals  of  uric  acid  or  of  other  urinary  salts  in  the  form 
of  small,  irregular,  more  or  less  rugous  masses  whoae 
propulsion  through  the  lureter  gives  rise  to  dull 
sometimes  to  very  severe  pains  styled  ureteric  col 
and  whose  impaction  in  that  tube  causes  a  nephritic' 
cohc  due  to  the  consequently  dammed  up  urine  distend- 
ing the  pelvis  of  the  kidney,  and  which  is  known  to  the 
laity  as  kidney  coHc.  '\Vhen  such  a  gravelly  mass 
reaches  the  bladder  it  ordinarily  forms  the  nucleus  of 
a  constantly  increasing  vesical  stone,  unless  it  should 
fortuitously  be  expelled.  In  very  rare  instances 
nucleus  of  such  stones  is  a  small  clot  of  blood, 

3.  The  vesical  concretions  of  local  origin  occur  froi 
the  agglomeration  of  phosphatic  salts  that  are  so  abi 
dant  in  the  stagnant  decomposed  urine  in  certain 
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of  chronic  cystitis,  or  from  the  presence  of  foreign  bodies, 
and  increase  in  size  with  very  great  rapidity.  The  con- 
cretions of  diathetic  origin  vary  from  a  few  centigrammes 
in  weight  to  many  hundred  grammes.  One  of  the  heavi- 
est and  largest  of  the  sort  was  removed  through  a  peri- 
neal cut  by  Valentine  Mott.  Some  of  tliose  of  local 
origin  have  attained  much  greater  dimensions  and  weight 
notably  one  weighing  about  a  kilogramme  was  extracted 
supra-pubicly  by  Uytterlioeven,  of  Brussels,  and  an- 
other which  filled  the  bladder  and  weighed  forty-four 
ounces  was  removed  through  a  perineal  lithotomy  by 
Sir  James  Earle.  All  these  patients  died  soon  after  the 
operation.     Mention  is  made  by  Eve,*  of  a  calculus, 

■iVeighing  fifty-one  ounces,  extracted  after  death. 

I  4.  The  preventive  treatment  in  cases  of  hyperlithuria 
embraces  hygienic  and  medicinal  means.  The  needed 
hygienic  observances  comprise  iliet,  exercise,  ablutions, 
and  raiments.  The  medicinal  means  of  prevention  are 
directeil  against  gastric  and  intestinal  disturbances  and 
hepatic  inaction.  Chemical  means  of  prevention  are 
applicable  solely  to  cases  of  phosphatic  gravel  due  to 
stagnation  and  decomposition  of  the  urine,  or  to  in- 
juries of,  or  foreign  bodies  in,  the  bladder,  and  mechani- 
cal  means  are  employed  against  uric  acid  an<l  phosphatic 
ravel  as  well  as  against  foreign  bodies. 
■  5.  Hyperlithuria,  often  being  the  outcome  of  neglect 

*fa  the  observance  of  hygienic  precautions,  is  successfully 
combatted  only  by  their  rigitl  enforcement.  A  simple 
but  varied  diet  suitable  in  quality  and  moderate  in 
quantity,  for  the  hyperlithuric  sufferer  is  too  often  a 
careless  and  large  feeder  or  a  chronic  dyspeptic:  free 
*  Remarkable  cases  in  autgery. 
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;xercise  "  to  bum  uric  acid,"  as  semi-facetiously 
)  sedentary  physician  who  had  realised  the  ini- 
of  greater  muscular  activity;    abundant   in- 
iouches;    frequent  external  ablutions  followed 
friction  to  stimulate  cutaneous  blood-circula- 
)ious  internal  watery  ablutions  to  flush  aod 
he    kidneys;     abstention    from   sH-eet    wines; 
irclothing  in  warm  weather  and  heavy  woolen 
in  winter;  are  the  main  hygienic  means?  which 
ful    in    the    prevention    of    accumulation    of 

icinal  treatment  is  appheable  to  cases  of  per- 
■[xThtliuria  ami  nephralgia,  but  is  of  no  avail 
vent  of  even  very  small  vesical  calculi.    It  has 
supposed,  chiefly  by  the  laity,  decei\'ed  by  the 
iient*;  of  charlatans,  that  alkalies,  taken  by 
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serves  to  disturb  digestion  and  increase  the  uric  acid 
which  is  the  most  common  kind  of  gravel. 

7.  The  local  chemical  means  of  prevention  are  ap- 
plicable only  to  phosphatic  concretions  originating  in 
the  bladder.  The  -agents  once  proposed  for  the  dis- 
integration and  dissolution  of  other  than  phosphatic 
calculi  were  of  such  a  nature  aa  to  destroy  the  vesical 
coats  before  fairly  acting  on  the  stones,  and  this  vision- 
ary notion  was  soon  abandoned.  Then,  for  litholysis  of 
phosphatic  gravel,  vesical  irrigations  with  warm  water 
acidulated  with  half  of  one  per  cent,  of  hydrochloric 
acid  were  used,  but  without  giving  entire  satisfaction, 
and  this  moile  of  treatment  had  but  few  advocates. 
The  profession  is  now  much  indebted  to  Dr.  Hoskin.s,  of 
Guernsey,  for  the  discovery  of  the  safe  and  efficient 
process  of  litholysis  of  phosphatic  gravel  which  consists 
of  daily  vesical  irrigations  with  a  solution  of  lead  acetate 
and  acetic  acid  from  three  to  four  parts  of  each  to  one 
thousand  parts  of  warm  water.  The  effect  m  a  prompt 
double  decomposition  resulting  in  the  formation  of  a 
milky  fluid  composed  of  a  suspended  insoluble  phosphate 
of  lead  and  a  soluble  acetate  of  tlie  bases.  This  treat- 
ment, whose  length  de|iends  upon  the  size  of  the  con- 
cretions, in  specially  useful  in  the  case  of  the  phosphatic 
stones  that  occur  so  frequently  in  prastatie  obstruction 
to  urination,  and  ha.s  often  obviated  the  repetition  of 
Uthotomy  or  of  lithotrity,  besides  being  valuable  as  after- 
treatment  of  lithotrity  for  phosphatic  calculi.  It  is  also 
peculiarly  effective  in  those  almost  immanageable  cases 
of  phosphatic  gravel  due  to  stagnant,  alkaline,  slimy 
urine. 

8.  The  mechanical  means  of  prevention  of  vesical 
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nsiat  in  the  timely  aspiration  of  fine  gravel  of 
in  promoting  lithecboly  soon  after  an  attack 
tlic  colic;    in  resorting  to  litliex^resy  in  the 
ailiire  of  lithecboly;  in  the  speedy  removal  by 
1  of  slimy  urine  laden  with  phosphatic  crystals; 
e  prompt  extraction  of  foreign  bodies, 
aspiration  of  vesical  gravel  is  effected  by  the 
ion  of  a  large-eyed  catheter,  through  which  is 
is  gravel  by  means  of  any  of  the  India-rubber 
i  now  in  use.     Lithecboly  is  promoted  by  the 
inbihition  of  mild  diuretics  and  by  the  free 
of  the  urethra  to  the  extent  of  permitting  the 
>ua  casting  out  of  a  calculus  measuring  from 
en  niillinictcrs  in  mean  diameter. 
;  passing  of  a  calculus  from  the  renal  pelvis  to 
cr  is  often  attended  with  the  most  excruciating 
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grammea  of  chloroform  may  each  be  taken  in  fifteen 
grammes  of  thick  syi-up  washed  down  by  a  drink  of 
water.  In  the  majority  of  instances  this  measure  is 
very  quickly  effective,  but  in  case  of  its  failure,  hypo- 
dermatic injections  of  morphia  and  atropia  combined, 
given  in  sufficient  dosage,  at  reasonable  intervals,  be- 
come necessary.  These  means  are  supplemented  by 
lai^  enemata  employed  to  rid  the  intestines  of  gases 
and  accumulated  feces,  and  by  hot  fomentations  to  the 
abdomen  or  by  dry  heat  if  preferred.  The  sudden  ces- 
sation of  pain  indicating  the  delivery  of  the  ureter  and 
the  entrance  of  the  calculus  in  the  vesical  cavity,  copious 
diluent  drinks  arc  prescribed  with  intent  to  flush  the 
kidneys  and  so  favor  the  propulsion  from  the  bladder 
and  the  final  escape  of  the  calculous  mass  by  the  ensuing 
great  flood  of  urine.  Sometimes,  however,  the  calculus 
becomes  impacted  in  the  urethra  and  causes  painful 
retention  of  urine.  It  is  then  time  to  resort  to  lithexfp- 
resis  by  the  use  of  the  alligator-jawed  forceps  or  of  the 
urethral  lithotrite. 

12.  When  it  happens,  as  it  so  frequently  does,  that 
the  stone,  while  still  very  small,  is  not  cast  out  of  the 
bladder,  it  increases  in  size  from  month  to  mouth  by 
successive  layers  of  calculous  material  and  causes  more 
or  less  distress.  Some  patients  suffer  comparatively 
iittle  inconvenience  and  have  but  slight  manifestations 
of  the  local  trouble,  such  as  obscure  dull  aches,  even  in 
distant  parts.  Luxmoor,  as  early  as  1809,  called  atten- 
tion to  the  occurrence  of  neuroses  of  the  lower  extremities 

occasionally  sj-mptomatic  of  urethral  stricture,  and 
'  other  surgeons  have  noted  the  same  symptoms  in  cases 
.of  bladder  stone  and  of  other  affections  of  the  pelvic 


:ey  of  qesito-crisaby  oboams 

iBrodie   mentiotied    the   case  of    a   calculous 

Iho  had  no  symptom  of  the  disease  save  a  neu- 

pis  left  lower  extremity,  chiefly  at  the  heel. 

■  symptom  vanished  soon  after  extraction  of 

Other  patients  are  tortured  by  a  constant 

kirinate  attended  with  agonising  vesical  spasms, 

!  of  these  sufferers  manifest  extraordinary  en- 

lof  their  grave  infirmity.    Anioi^t  the  great 

■n  who  have  bome  with  unexampled  courage 

!  the  pangs  of  atone  in  the  bladder  may  be 

I  illustrious  Greek  phUosopher  Epicurus,  whose 

I  from  this  disease  were  in  the  extremest  degree, 

I  without  having  suspended  his  labors,  bore  hia 

I  patience  and  passed  away  in  intense  agony; 

^eat  English  physician  Sydenham,  who,  un- 

lof  his  misery,  died  peacefully  without  ever 
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but  nourishing  and  easily  digested  food,  are  needed  to 
husband  the  little  strength  left  to  the  sufferer.  The 
teasing  spasms  of  the  hladder  are  relieved  in  fair  measure 
by  the  judicious  employment  of  belladonna  or  its 
alkaloid,  and  the  pain  assuaged  by  the  prudent  use  of 
opiates  or  other  hypnotics.  Much  comfort  is  given  the 
patient  by  cleansing  his  bladder  with  niucilagmous  de- 
coctions and  with  the  acetic  acid  and  lead  acetate  solu- 
tion to  which  reference  has  already  been  made,  as  it 
counteracts  the  bad  effects  of  the  ammoniacal  iirine 
besides  causing  such  decrease  in  the  volume  of  the  stone 
as  to  relieve  suffering  at  least  temporarily.  Hip  baths 
of  not  longer  than  five  niinute.s  duration  and  not  too 
hot,  fomentations  or  dry  heat  to  the  hypogastrium,  and 
suitable  posture  in  bed,  frcijucntly  changing  the  hip 
pillows,  are  the  cliief  adjuvants  in  the  management  of 
the  case, 

14.  The  main  grave  effects,  immediate  and  remote,  of 
the  undisturbed  presence  of  a  stone  in  the  adult  bladder, 
are:  more  or  less  intense  inflammation  of  the  vesical 
mucous  membrane,  chiefly  at  the  lower  fundus  and  in- 
ternal urethral  orifice;  more  or  less  hajmorrhage  from 
the  mucous  membrane;  ulceration  which  sometimes 
extends  through  all  the  vesical  coats  and  ends  in  per- 
foration of  the  rectmn  or  of  the  peritoneum;  great 
thickening  of  all  the  bladder  coats;  increase  of  the  inner 
muscular  layer  into  bold  columns;  sacculation  of  the 
bladder;  prostatitis  when  the  calculus  or  a  part  thereof 
is  engaged  in  the  prostatic  sinus;  ureteritis;  and  septic 
pyelo-nephritis. 

15.  The  chief  symptoms  of  vesical  stone  are:  sudden 
interruption  of  the  urinary  stream  due  to  the  rolling  of 
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iM  tt^iaaC  the  vwecMiretluat  onfiee  when  the 
umpts  to  loiiute  whSe  to  the  a{ai^  pos- 
i  FBttenAig  to  the  exSTPmitr  of  the  orwhia 
peflA^  iPHnafcit  id  wsflung,  or  jotong  in  & 

uuO,  HipRidlT  duniv  the  onUni  a£  the  bst 
the  oft«n  bloadjr  urine;   i^nk  iMokraUe 
i  th«  fon^lun  which  fenglfaeiB  and  thickens 

utUnn:    fm]tient  painful  prinpian;    punilpnt 

ii^  alkaline,  irritating  arise;   and  sundry  an- 
rvoiis  reflexp*. 

rliagnojos  of  vesical  rtcme  may  be  baswi  on 
iJilprprpUKifrti  of  ifw  history  and  symptoms  of 
liiit  the  mirial  test  e  to  touch  the  stone  and 
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with  a  rigid  metallic  searclier.  These  precautions  are 
of  importaiii-e  insomuch  as  the  precipitate  use  of  metallic 
exploring  instruments  Is  often  serious  in  its  effects, 
and  it  is  always  safest  to  follow  all  the  injunctions  stated 
in  the  preparation  for  the  final  exploration  in  all  cases 
as  well  as  in  preparation  for  the  intUcated  oi>eratioii. 

18,  In  sounding  for  stone  no  use  is  any  longer  made  of 
those  metallic  souncb  of  ordinary  curve  and  length  such 
as  are  employed  for  dilatation  of  the  stricture<l  urethra, 
because  they  cannot  l>e  moved  in  the  vesical  cavity  with 
the  degree  of  freedom  needled  in  the  search,  and  because 
of  defects  which  are  too  evident  to  require  particularigdng. 
One  of  the  best  of  exploring  instruments  is  Langlebert's 
lithophone  which  is  a  short-beakeii,  probe-pointed 
rectangular  metalhc  catheter  thirty-five  centimeters  long 
inclusive  of  its  stopcock  and  cylindric  handle.  The 
diameter  of  its  probe-point  is  five  and  a  half  millimeters, 
and  that  of  the  shaft  four  and  a  half  millimeters;  the 
eye  of  the  catheter  looking  upward  to  avoid  the  veru- 
montanum  during  introduction  and  withdrawal.  The 
instrument  is  provided  with  a.  small  detachable  drum 
to  be  used  at  the  end  of  the  handle  when  resonance  is 
desired  in  the  class  room,  One  of  the  advantages  of 
this  sort  of  exploring  catheter  over  the  solid  searcher  is 
that  the  hquid  contents  of  the  bladder  can  be  decreased 
Iflr  increased  mthout  withdrawing  the  instrument.  But 
,  OB  a  general  ride  this  is  not  necessary,  since  one  hundred 
grammes  of  liquid  in  a  calculous  bladder  suffice  for  its 
thorough  exploration. 

^19.  The  final  exploration  is  conducted  as  follows: 
Tie  sui^eon,  standing  on  the  right  side  of  the  recuni- 
ait  patient,  whose  hips  are  raised  upon  a  hau-  pillow, 
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stone-searcher  in  his  right  hand,  seizes  the 
the  left  thumb  and  index  linger,  retracts  the 
hicli  is  held  bock  between  the  middle  and  the 
inger  palm  up^  drops  the  point  of  the  instru- 
the  urinary  meatus,  shps  it  slowly  down  the 
;aual  until  it  reaches  the  bulbo-membranous 
;oaxes  it  past  that  point,  depresses  the  handle 
|the  thighs  with  gentle  onward  propulsion, 
beak  soon  enters  the  bladder,  to  be  moved  to 
hen  rotated  to  the  right  and  to  the  left,  or 
1  search  of  any  calculus  that  may  lie  behind 
il  "tliird  lobe"  of  the  prastate.  The  moment 
tf  the  searcher  comes  in  contact  with  a  stone, 
tion  by  the  to  and  fro  movement  makes  it 
letlier  the  surface  of  the  calculus  is  smooth  or 
helps  to  estimate  its  size  which  is  afterward 
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enlai^ment,  is  attended  with  no  little  difSculty,  anil 
demands  a  patient  and  prolonged  search  for  any  cha- 
toned  concrection  and  for  the  orifice  of  a  cyst  enclosing 
one  or  two  stones,  as  well  as  the  reversal  of  the  searcher's 
beak  in  the  endeavor  to  find  a  small  concretion  hidden 
behind  an  enlarged  prastatic  "third  lobe."  It  is  par- 
ticularly in  these  circumstances  that  the  cystoscope 
and  a  skiagraph  show  their  great  value  in  the  completion 
of  the  examination. 

20.  The  value  of  skiagraphy  in  the  diagnosis  of  vesical 
as  well  as  of  renal  calculi  has  been  so  thoroughly  tested 
that  it  can  no  longer  l>e  contest«ti  even  by  those  who 
have  so  obstinately  opposed  its  use,  for  by  the  skilful 
employment  of  this  process,  not  only  is  the  presence  of 
a  vesical  or  renal  stone  demonstrable,  but  its  size,  form, 
and  general  characters  are  determinable.  Dr.  Beck  in 
his  excellent  article  on  the  subject,  published  in  Decem- 
ber, 1905,  said:  "The  chemical  composition  of  the  calculi 
of  the  urinary  tract  determines  the  greater  or  lesser 
depth  of  their  shadows.  The  greater  their  atomic 
weight,  the  greater  their  density,  and  consequently  the 
more  distinct  the  shadow.  Thus,  calculi  composed  of 
oxalat£  of  lime  show  the  most  distinct  shadows.  Their 
shadows  are  even  deeper  than  those  of  bone-tissue. 
Next  to  them  we  find  those  consisting  of  phosphate  of 
lime,  while  the  uric  acid  calculi  give  the  faintest  shad- 
ows." Amongst  the  divera  methods  of  precision  em- 
ployed in  the  diagnosis  of  certain  diseases  of  the  urinary 
organs,  none  has  accomplished  greater  marvels  in  ascer- 
taining the  nature  of  local  affections  and  in  establishing 
indications  of  treatment  than  the  endoscopic  and  skia- 
graphic  processes. 
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21.  The  diagnosis  once  completed,  a  chemical  and 
microscopic  inspection  of  the  urine  is  carefully  effected 
in  order  that  the  surgeon  may  be  assured  of  the  absence 
of  any  serious  implication  of  the  kidneys  such  as  would 
be  certain  to  contra-indicatc  a  cutting  or  crushing 
operation;  then  choice  is  made  of  tlie  operative  method 
that  may  seem  the  moat  likely  to  give  safe  and  speedy 
relief  to  the  patient. 

22.  The  cure  of  sufferers  from  stone  in  the  bladder  is 
accomplished  through  the  aid  of  the  surgeon's  knife  or 
the  lithotrite.  The  cutting  operation  is  designed  to 
reach  the  bladder  for  extraction  of  the  stone  either 
below  or  above  the  piibes.  Of  the  infra^pubic  operation 
there  have  been  at  least  fourteen  methods  and  nearly 
as  many  varieties  of  these  methods,  but  few  of  which 
have  survived.  Of  the  supra-pubic  operation  there 
have  been  no  less  than  six  methods  and  varieties,  the 
simplest  of  which  only  is  now  in  use.  The  crushing 
operation,  styled  lithotrity,  designed  to  reach  the  blad- 
der through  the  urethra  without  the  aid  of  the  knife, 
was  originally  undertaken  with  a  greatly  complicated 
mechanism  and  unwieldy  apparatus  that,  after  trial, 
were  gradually  replaced  by  a  simple  mechanism,  handier 
apparatus,  and  lighter  instruments,  all  of  which  facili- 
tated the  operative  process  and  rendered  it  of  more 
certain,  rapid,  and  safe  execution. 

23.  The  infra-pubic  incisive  methods  of  operating 
now  employed  are:  the  lateral;  the  bi-lateral;  the 
medio-lateral ;  the  medio-bilateral,  and  the  median  of 
Allarton.  Since  beginners  may  sometimes  be  perplexed 
in  making  choice  amongst  these  methods,  the  merits 
of  each  of  which  have  been  so  lauded  by  its  advocates, 
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an  endeavor  will  be  made,  in  the  following  notes,  to  set 
forth  such  advantages  as  each  may  possess  in  special 
circunistancBS,  and  so  perhaps  establish  its  particular 
indication. 

24.  Of  the  lateral  perineal  method  of  operation  the 
desirable  features  are:  it  affords  an  ample  outlet  for 
stones  of  medium  size;  it  effects  complete  drainage  of 
an  inflamed  bladder,  and  therefore  is  especially  suitable 
in  cases  of  obstinate  cystitis  consequent  upon  the  long 
presence  of  calcium  oxalate  or  of  very  rugous  uric  acid 
stones,  OP  of  pliosphatic  gravel. 

25.  The  lateral  method  is  clearly  indicated:  in  young 
children,  to  whom,  however,  any  of  the  perineal  methods 
may  be  applied  with  better  results  than  to  adults;  in 
adolescents,  whose  bladders  happen  to  be  inordinately 
irritable;  and  in  the  case  of  adults  who  are  tormented 
by  such  persistent  cystitis  that  temporary  drainage  of 
the  bladder  is  as  es.sential  to  a  cure  as  is  the  removal  of 
the  stone.  AVTien,  in  such  a  case,  the  calculus  exceeds 
three  centimeters  in  size,  it  is  broken  up,  the  fragments 
extracted,  and  the  fine  detritus  washed  away. 

■  26.  The  lateral  perineal  method  of  operating  is,  contra- 
indicated  in  patients  affected  with  calculi  of  small  size 
that  can  be  destroyed  at  one  or  two  lithotriptic  sittings, 
and  in  cases  of  friable  stones  of  three  centimeters  in 
mean  diameter,  provided  the  bladder  be  in  such  favorable 
^^  condition  as  to  tolerate  two  or  three  lithotriptic  sittings 
^^^inth  immediate  aspiration  of  the  fragments.  It  is  also 
^^B  contra-indicated  in  cases  of  elderly  men  suffering  from 
^^■rurethro-vesical  obstruction.  In  such  cases,  trachelo- 
^^K^stectasy  with  median  incision  or  excision  of  tlie  bar 
^^Kdt  immediate  enucleation  of  any  existing  tumor  or 
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enlarged  lobes,  fulfils  the  two  indications  of  relieving  the 
obstruction  to  urination  and  of  freeing  the  bladder  from 
calculous  material. 

27.  The  bilateral  method  has  for  its  mtun  features  the 
external  crescentic  and  the  double  prostato-vesical  in- 
cisions permitting  the  extraction  of  a  larger  stone  than 
can  be  removed  from  the  tract  of  the  unilateral  cut 
without  laceration  of  the  parts.  But  since  lithoclasty 
following  the  unilateral  method  has  been  found  so  safe 
and  efficient,  the  advantage  claimed  for  the  double  cut 
does  not  seem  to  hold  good.  Ndaton's  prerectal  lithot- 
omy is  one  of  the  varieties  of  the  bilateral  method. 
The  chief  advantage  claimed  for  this  prerectal  variety 
is  avoidance  of  the  urethral  bulb.  The  bugbear  of  ex- 
cessive hjEmorrhage  from  division  of  the  bulb  has  led  to 
many  unnecessary  and  sometimes  hurtful  devices  for 
avoiding  this  much  dreaded  bulb,  which  in  point  of 
fact,  is  very  often  cut  during  lithotomy  and  seldom 
bleeds  excessively  when  freely  divided,  as  in  external 
perineal  urethrotomy;  a  slight  wound  being  much  more 
likely  to  bleed  profusely  because  undiscovered  at  first, 
To  Mr.  Skey,  lithotomists  are  indebted  for  the  exposure 
of  this  fallacy. 

28.  The  medio-lateral  is  but  a  variety  of  the  lateral 
method;  the  external  incision  only  being  median,  and, 
as  already  stated,  the  main  advantages  claimed  for  this 
variety  being  that  it  is  simpler,  more  easily  and  quickly 
performed  than  the  lateral  method,  less  liable  to  be 
followed  by  haemorrhage,  and  less  dangerous  because  of 
the  restricted  limits  of  the  incisions. 

29.  The  medio-bilateral  variety  of  the  bilateral  method 
is  still  employed  by  some  surgeons  who  urge  the  claim 


BLADDEB    STONES  459 

for  this  variety  that  it  is  of  easier  and  safer  performance 
than  the  bilateral  method.  Briggs,  of  Nashville,  was 
the  chief  exponent,  among  Americans,  of  this  mode  of 
treatment  of  the  calculus. 

30.  The  median  method  of  AUarton,  which  in  reality 
is  a  trachtElo-cystectasy,  opens  a  route  to  the  bladder 
permitting  the  safe  extraction  of  small  and  medium- 
sized  calculi.  Larger  stones,  such  as  measure  three  or 
even  five  centimeters  in  mean  diameter,  have  occasion- 
ally been  extracted  during  this  procedure  upon  adults, 
and  proportionately  large  calculi  in  adolescents  and 
children,  but  only  in  cases  of  very  soft  and  extraordi- 
narily extensible  prostates.  Under  ordinary  circum- 
stances, forcible  extraction  of  large  stones  is  as  hurtful 
m  the  median  as  it  is  in  any  other  infra^pubic  method. 
On  this  account  even  Allarton  advised  that  large  cal- 
culous masses  be  broken  and  extracted  piecemeal. 

31.  The  desirable  features  of  the  Allartonian  method 
are  said  to  be:  the  median  external  incision,  by  which 
excessive  hiemorrhage  is  avoided;  dilatation  instead  of 
incision  of  the  prostate  and  vesical  neck;  and  little,  if 
any,  liability  to  infiltration  of  urine.  One  very  ob- 
jectionable feature  of  the  operation,  as  ordinarily  per- 
formed, is  the  digital  dilatation  of  the  prostato-vesical 
tract  especially  in  young  children  whose  urethrte  have 
been  torn  across  and  even  severed  from  the  prostate  in 
the  attempt  to  rlilate  the  parts  with  the  finger  thrust 
onward  with  no  little  violence.  It  is  therefore  wise  to 
substitute  for  the  finger  any  in.slniment,  wth  expansible 
blades,  suitable  to  effect  the  defdred  dilatation. 

32.  This  median  method  is  indicated  in  children,  in 
adolescents,  and  in  those  adults  whose  bladders  do  not 
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require  drainage.  It  is  inilioatcfi  also  in  the  case  of  I 
elderly  calculous  men  suffering  from  prostatic  obstruc-  I 
tion  due  to  urethro-vesical  ban?  or  to  enlargement  of  1 
the  loljes,  needing  incision  or  excision  in  the  first,  and  I 
enucleation  in  the  second  case  when  the  combined  I 
operations  of  lithotomy  and  prostatotomy  or  prostatec-  I 
tomy  or  enucleation  may  be  atlvantageously  performed. 
Median  lithotomy  is  contra-indicated  when  the  bladder  I 
requires  temporary  drainage  on  account  of  obstinate  J 
cystitis,  or  when  the  indication  for  hthotrity  is  plain. 

33.  Lithoclastic  trachcelo-cystectasy,  otherwise  known  I 
as  periueal  lithotrity,  whea  stripped  of  the  details  pre- 
scribed by  Dolbeau  for  its  performance,  bears  some 
resemblance  to  AUarton's  method  except  in  the  accom-  | 
plishmeiit  of  the  dilatation  of  the  prostato-vesical  tract  I 
exactly  to  tlie  extent  of  two  centimeters,  made  with  a  J 
specially  constructed  dilator  much  safer  in  its  apphcar  I 
tion  than  the  antero-posterior  digital  dilatation  of  Al- 
larton.    Between  these  two  methods,  there  is  another  I 
difference  which  is  that  the  Allarton  oi>eration  was  I 
originally  designed  for  the  removal  of  small  and  medium- 
sized  stones,  the  fragmentation  of  large  stones  being 
merely  incidental,  whilst  the  Dolbeau  niethod  was  in-  | 
tended  primarily  for  the  fragmentation  of  large  stonea  1 
and  the  immediate  removal  of  the  detritus.    Like  Allar-  I 
ton's  method,  this  operation  is  contra-indicated  when  the 
bladder  requires  drainage  as  effected  by  incision  of  the  j 
prostato-vesical  tract. 

34.  Supra-puhic  cystotomy  now  performed  with  very  J 
much  greater  frequency  than  it  ever  was  resorted  to  even  I 
in  the  time  of  Souberbielle,  its  great  exponent  in  France,  i 
and  too  often  employed  in  the  case  of  those  small  calculi  4 
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that  ordinarily  yield  to  a  single  lithotriptic  sitting,  is 
really  indicated  only  in  cases  of  large  compact  stones  too 
hard  to  be  broken  up  in  perineal  cystotomy  or  in  tra- 
chcelo-cystectasy ;  in  cases  of  stones  complicated  with 
tumors  of  the  bladder;  and  in  cases  of  foreign  bodies 
which  cannot  be  extracted  by  the  urethral  route.  In 
general  the  supra-pubic  method  requires  an  ample  blad- 
der, but  the  operation  has  been  successfully  accom- 
plished when  the  vesical  capacity  has  been  markedly 
decreased.  The  first  recorded  high  operation  for  the 
removal  of  a  large  stone  was  done  upon  the  empty  blad- 
der of  a  young  child  and  was  successful  (Franco). 

35.  Cysto-lithotrity,  the  crushing  of  stone  in  the 
bladder  with  an  instrument  introduced  by  way  of  the 
urethra,  Is  adapted  to  adults,  though  it  is  often  em- 
ployed in  adolescents,  but  is  not  a  desirable  or  safe 
procedure  in  children,  especially  those  imder  ten  years 
of  age. 

36.  This  operation  is  indicated  in  cases  of  free,  friable, 
small,  or  medium-eizetl  stones.  Under  favorable  cir- 
cumstances .stones  of  larger  size  are  succeasfully  crushed, 
and  within  certain  limitations  plurality  of  stones  do  not 
contra-indicate  the  operation.  The  chief  requirements 
of  Uthotrity  are :  that  the  patient  shall  be  in  a  fair  physi- 
cal state;  that  the  urethra  shall  be  ample  or  siLsceptible 
of  soon  being  rendered  so;  and  that  the  bladder  shall  be 
in  such  condition  as  to  tolerate  the  use  of  the  necessary 
instruments. 

37.  The  existence  of  a  urethral  stricture  is  not  a  con- 
tra-indication  of  lithotrity  provided  the  canal  can  be 
freely  dilated  or  even  enlarged  by  internal  urethrotomy, 
but  a  very  narrow,  resilient  stricture  in  the  perineal 
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region,  especially  if  it  be  of  traumatic  origin,  contra- 
indicates  lithotrity  and  demantls  external  division  fol- 
lowed by  trachoelo-cystectasy  or  cystotomy. 

38.  Urethro-vesical  obstruction,  unless  very  extensive, 
does  not  contra-indicate  lithotrity.  Contracture  of  the 
veacal  neck  often  ceases  soon  after  expulsion  or  ex- 
traction of  the  detritus.  But  in  cases  of  thick  bars  at 
the  neck  of  the  bladder  and  enlargement  of  the  prostatic 
lobes,  Uthotrity  should  not  be  thought  of  as  the  sole 
expedient,  since  the  only  hope  of  effecting  a  radical  cure 
is  in  the  use  of  a  cutting  operation  for  the  reUef  of  the 
bladder  from  the  stone  and  from  the  prostatic  obstruc- 
tion to  urination. 

39.  When  the  bladder  containing  a  stone  is  permar 
nently  contractured,  when  its  walls  are  much  thickened, 
when  its  capacity  is  extremely  diminisheii,  or  when  it 
is  inordinately  and  uncontrollably  irritable,  lithotrity  is 
contra-indicated  and  cystotomy  imperative  pro\'ided  the 
kidneys  be  not  hopelessly  involved,  for  advanced  disease 
of  the  bladder  ureters  and  kidneys  contra-indicates  both 
lithotrity  and  lithotomy. 

40.  Before  particularising  the  divers  modes  of  operatr 
ing  for  vesical  stones,  it  may  be  worth  while  to  cast  a 
glance  at  the  evolution  of  these  operations;  beginning: 
with  a  sketch  of  the  history  of  lithotomy  in  the  next 
chapter. 


I 


I 


1.  The  earlier  epoch  in  the  history  of  Uthotomy  is 
enveloped  in  such  impenetrable  darkness  that  even  the 
erudite  Deschamps  *  could  not  ascertain  the  precise 
time  when  the  bladder  was  first  cut  for  the  extraction  of 
a  stone.  His  exhaustive  account  of  this  operation  to 
the  end  of  the  eighteenth  century  not  being  very  ac- 
cessible, the  writer  ventures  to  give,  in  concLsc  abstract, 
the  eariy  history  of  lithotomy  and  its  modem  adapta- 
tions, for  the  benefit  of  beginners,  in  the  hope  of  inducing 
them  to  institute  further  inquiries  into  thia  subject  so 
important  in  its  theoretical  and  practical  aspects  as 
well  as  in  its  copious  literature  contributed  by  many 
thousand  writers. 

2.  In  prehistoric  times,  when  men  were  afflicted  with 
vesical  calculi,  it  is  likely  that  their  pangs  continued  un- 
relieved until  death  ended  all  physical  misery.  It  is 
likely,  too,  that  many  sufferers  were  so  fortunate  as  to 
discharge  the  stone  when  but  a  wee  bit  of  gravel.  The 
observation  of  such  cases  doubtless  led  some  bold,  enter- 
prising medicine  man  to  attempt  the  removal  of  the 
offender,  which,  when  of  diminutive  size,  he  succeeded 

■  Tmili  HiMori^at  et  DognuUiqve  de  rOpfration  dr  Ut  TaiJIe,  Paris, 
1796-97.  4  vol.  in  8vo.  A  new  edition  prepared  by  B^in  iraa 
publiihed  in  IS26. 
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in  causing  to  be  expelled  from  the  bladder  by  more  c 

violent  means.     In  all  probability  he  had  often 
witnessed  the  spontaneous  expulsion  of  gravelly  masses 
during  urination,  and  finally  determined  to  try  what  is 
now  called  artificial  lithecboly,  of  which  a  heroic  process 
was  described  by  Prosper  Alpino  (1591)  in  his  work  c 
the  medicine  of  the  Egyptians,  and  which  consisted  im] 
inflating  the  bladder  and  making  pressure  thereon  and! 
thus  forcing  out  the  stone  or  extracting  it  by  buccali] 
aspiration.     From  .AJpino's  account  it  seems  likely  that 
inflating  the  urethra  and  bladder  to  effect  dislodgenieol 
of  a  small  stone  had  a  very  remote  origin.     Lithecboly^M 
so  often  incomplete,  the  stone  being  jammed  in  thai 
anterior  part  of  the  urethra,  must  have  suggested  ii!i^l 
excEvesy,  its  extraction — perhaps  with  some  crude  instru^l 
ment.    It  is  scarcely  necessary  to  say  that  no  sensiblal 
modem  surgeon  would  resort  to  inflation  of  the  urethraJ 
and  bladder  to  effect  artificial  lithecboly,  since  he  caa,m 
do  so  by  dilating  the  urethra  and  contractured  vesicall 
neck  with  bougies  or  sounds.    These  modes  of  riddinj 
the   bladder   of   calculous   concretions   were   the  earl5f:-l 
precursors  of  lithotomy,  which,  intended  to  signify  thel 
cutting  of  the  kidney,  ureter,  urethra,  or  bladder  (otM 
the  removal  of  a  stone,  is  of  such  ancient  date  that  non 
writer  has  ventured  to  say  exactly  when  it  was  first 
performed.    That  cysto-lithotomy  was  commonly  done 
in  the  time  of  Hippocrates  is  attested  by  his  having  re- 
quired his  disciples  to  take  oath  never  to  undertake  it,  J 
but   leave   its   performance  in   the   hands   of   experts.! 
Dujardin,  in  his  history  of  surgery,  said  that  it  may  be  ' 
reasonably  inferred   that   the  Hippocratic  prohibition 
was  owing  to  the  fact  that  some  family  was  then  in 
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exclusive  possession  of  a  secret  way  of  performing  this 
Ofieratioii. 

3.  The  word  lithotomy,  according  to  Celsua,  was  coined 
from  liihotomos,  which  was  the  nickname  of  Aranioniua 
of  Alexandria,  who  lived  in  276  B.  C,  and  who  was  sur- 
nanied  litholomos,  stone  cutter,  because,  with  a  sculp- 
tor's chisel  and  mallet,  he  was  wont  to  reduce  the  size 
of  stones  that  were  too  large  to  be  extracted  through  the 
vesical  cut,  Daniel  Le  Clerc  (1729),  in  his  history  of 
medicine,  said  substantially  that  "  for  the  improper  word 
lithotomy,  should  be  substituted  cystotomy,  which  would 
be  more  exact  since  it  is  now  the  bladder  and  not  the 
stone  that  is  cut."  Nevertheless,  the  wrong  designa^ 
tion  of  this  operative  process  ia  likely  to  continue  in  use 
for  a  long  time  to  come. 

4.  Nephro4itkotomij,  the  cutting  for  stone  in  the  sub- 
stance of  the  kidney,  has  been  employed  frequently 
duriixg  the  second  half  of  the  nineteenth  century  and 
is  no  longer  regarded  with  the  awe  which  it  formerly 
inspired.  The  organ  is  generally  reached  by  incision  in 
the  lumbar  region.  In  the  majority  of  cases  the  stone 
is  lodged  in  the  pelvis  of  the  kidney.  Even  in  those 
cases  it  is  safe  to  reach  the  pelvis  by  splitting  the"  kidney 
longitudinally  along  its  free  border,  for  such  a  cut  is  not 
attended  with  much  hipmorrhage  since  there  are  no 

I  Ifuge  vessels  in  that  line  of  incision,  a.s  demonstrated  by 

the  writer  in  1889,  from  the  corroded  preparation  of 

several  kidneys  whose  arteries  had  been  injected  with 

celoidin. 

When  not  too  long  delayed,  ncphro-lithotomy  has 

I  given  the  most  satisfactory  results;    the  percentage  of 

1  mortality  being  very  small.     Exploratory  operations  on 
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the  kidney  have  not  proved  dangerous  though  many 
have  been  done  and  no  stone  found. 

5.  In  the  lumbar  operation  the  renal  pelvis  is  some- 
times directly  opened  without  interference  with  the  sub- 
stance of  the  kidney.  In  that  case  the  operation  is 
strictly  a  pyclo-lithotomy,  and  is  liable  to  be  followed  by 
a  lumbar  urinary  tiEtula. 

6.  Uretero-lithotomy,  which  is  a  modem  operation,  has 
been  performed  in  three  situations.  First,  by  a  pre- 
liminary trachcelo-cyatotomy,  when  the  calculus  is 
lodged  near  the  vesical  extremity  of  the  ureter;  second, 
in  the  lumbar  region,  the  calculus  being  extracted 
through  a  longitudinal  incision  of  the  ureter  which  is 
then  carefully  stitched;  and  third,  near  the  sacro-iliac 
sychondrosis  through  an  incision  such  as  is  made  for 
ligature  of  the  primitive  iliac  artery.  The  results  of 
these  operations  have  been  very  gratifying. 

7.  Urethro-litkotomy  in  the  phallic  region  was  first 
described  by  Celsus.  That  method  of  removing  urethral 
calculi  continued  to  be  employed  until  the  advent  of 
lithotrip.sy,  since  which  time  the  cutting  operation  has 
been  abandoned,  except  in  cases  of  very  large  stones. 
Urethro-lithotoniy  is  now  generally  performed  in  the 
scrotal,  perineal,  membranous,  and  prostatic  regions. 
It  is  adapted  to  cases  of  urethral  calculi  complicated  with 
narrow,  undilatable  strictures,  and  to  cases  of  large 
stones  lodged  in  any  of  these  several  regions  of  the  ure- 
thra when  urethro-lithotripsy  Ls  not  practicable. 

8.  CystoA-ilhotomy  or  litho-cystotomy,  by  any  method 
soever,  has  always  been  regarded  as  very  difhciilt  and 
attended  with  risks  to  be  kept  constantly  in  view  by  the 
operator.    No  beginner  should  undertake  its  perform- 
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(mice  until  he  has  acquired  a  thorough  knowledge  of  the 
-  anatomy  of  the  parts  and  has  repeatedly  practised 
the  operation  on  the  cadaver.  The  Celaian  account  of 
the  manner  of  proceeding  was  so  graphic  that  his  de- 
scription and  mode  of  operating  were  adopted  to  the 
I  letter,  and  it  was  not  until  the  sixteenth  century  that 
'  a  modification,  was- recorded  to  have  been  made  of  that 
method  under  the  designation  of  apparatus  major; 
eighteen  hundred  years  having  expired,  from  the  time  of 
Ammonius  to  Roman  John,  without  any  progress  in 
the  mode  of  performing  lithotomy. 

Further  modifications  occurred  from  the  seventeenth 
to  the  nineteenth  century,  and  the  following  named 
methods  were  devised:  the  lateral,  lateralised,  bilateral, 
quadrilateral,  median,  medio-lateral,  medio-bilateral, 
pre-reetal,  recto-veaical,  lithoclastic-cystotomy,  and  litho- 
clastic-trachcelo-cystcctasy.  The  Franconian  epi-cystot- 
omy,  condemned  by  its  author,  had  a  short  revival  in 
the  seventeenth,  a  second  in  the  eighteenth,  a  third  in 
the  beginning  of  the  nineteenth,  and  a  fourth  revival, 
hkely  to  be  lasting,  toward  the  close  of  the  nineteenth 
century.  Of  the  fourteen  methods  named  above,  nine 
belong  to  the  nineteenth  century, 

9.  The  Celsian  method,  whose  use  did  not  cease  even 
long  after  the  introduction  of  its  first  modification,  was 
styled  lithotomy  by  the  lesser  apparatus  to  distinguish 
it  from  the  lithotomy  by  the  greater  apparatus,  because 
of  the  few  instruments  employed  in  its  performance,  to 
wit:  fingers,  a  knife,  and  a  blunt  hook.  To  accomplish 
the  operation,  the  stone  was  forcetl  toward  the  vesical 
;  by  pressure  in  the  hypogastric  region  with  the 
^t  hand,  while  with  two  fingers  of  the  left  passed  into 
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the  rectiim  the  stone  was  brought  forward  and  gripped 
in  that  position.  A  cresceatic  incision,  across  the  peri- 
njenm,  with  the  horns  looking  toward  the  ischia,  was 
matle  close  to  the  anal  margin,  the  "neck  of  the  bladder" 
cut  transversely,  and  with  the  blunt  hook,  the  stone 
was  extracted.  From  this  tlescription,  it  may  be  justly 
inferred  that  the  Celeian  wae,  in  reality,  a  bilateral 
operation.  It  was  used  chiefly  in  children  up  to  the  age 
of  fourteen.  Adults  fared  so  badly  under  the  process 
that  they  were  seldom  cut. 

10.  The  Marian  method,  by  the  so-called  apparatus 
major,  owing  to  the  many  instruments  required  in  the 
I)erformance  of  the  operation,  was  invented  during  the 
year  1525  by  John  of  the  Romans  in  his  old  age,  and 
described  by  his  friend  and  ihsciple  Mariano  Santo,  of 
Barletta,  whase  name  it  bears  and  whose  work  "Libellus 
Aureus  de  Lapide  VesiccE  per  Ijicisionem  Extrahendo," 
was  publi.shed  in  1543.  Mariano  then  instructed 
Octaviaii  de  Ville,  of  Rome,  in  that  art  of  Uthotoiny, 
and  Octavian,  during  a  visit  in  France,  imparted  it  to 
Laurent  Colot,  and  returned  to  Rome  where  he  soon 
died.  So  that,  in  1556,  Laurent  remained  the  sole  pos- 
sessor, in  France,  of  the  method  of  lithotomy  by  the 
greater  apparatus,  and  the  secret  was  kept  in  the  Colot 
family  for  about  one  hundred  and  fifty  years.  The 
manner  of  performing  the  operation  was  finally  ma<le 
public  by  Frangois  Colot,  the  last  of  the  name  in  medical 
biographies.  The  essential  steps  in  that  operation  were; 
to  make  a  straight  cut  on  the  left  side  near  and  parallel 
to  the  median  jjerineal  raph(?,  to  lay  open  the  bulbous 
urethra,  and  fiom  that  point,  to  stretch  or  perhaps  tear 
the  parts  to  the  vesico-urethral  orifice  by  the  s 
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introduction  of  blunt  instruments  of  increasing  size 
until  the  passage  was  sufficiently  ample  for  the  easy  ex- 
traction of  the  stone  which  was  to  be  broken,  with 
rather  clumsy  lithoclastic  forceps,  in  case  of  inordinate 
dimension.  The  Colots  attaineii  great  skill  and  success 
in  the  practice  of  the  operation,  and  the  last  of  them 
gave  his  experiences  honestly,  candidly,  and  intelli- 
gently. His  posthumous  work  is  well  worthy  of  careful 
perusal,  Francois  Tolet,  a  contemporary  of  Colot,  also 
wrote  a  book  on  lithotomy  which  well  merits  study. 

11,  The  lateral  method  came  into  use  during  the  seven- 
teenth century  when  there  still  existed,  in  Italy  and 
France,  some  itinerant  lithotomists;  among  them  one 
F&uloni,  who  was  wandering  through  the  southerly 
provinces  and  with  whom  Jacques  Bauheu,  bom  iij 
1651,  kno^vn  afterward  as  Frfire  Jacques,  became  ac- 
quainted and  learned  the  Marian  and  Celsian  methods 
when  only  twenty-one  years  of  age  and  with  no  edu- 
catioy  beyond  reading  and  writing.  Nevertheless,  he 
strove  to  improve  upon  tliese  modes  of  operating,  using 
at  first,  as  a  conductor,  a  sound  without  groove  and 
making  a  transverse  unilateral  section  through  the  pros- 
tate and  vesical  neck.  It  is  said,  however,  that  this 
lateral  cut  was  not  original  with  Baulieu  but  had  been 
invented  long  before  by  the  accomphshe<l  anatomist  and 
skilful  surgeon  Foubert,  who  performed  the  operation 
without  conducting  sound ;  plunging  the  knife  through 
the  perinieum  and  cutting  the  parts  laterally.     His  suc- 

was  prodigious  but  his  boldness  found  no  imitators. 

12.  Baulieu,  after  travelling  through  southern  France 
and  performing  successfully  many  lithotomies,  went,  in 
1697,  to  Paris,  where  at  the  Hdtcl-Dieu,  he  operated  with 
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success,  by  his  "new  method,"  on  a  man  aged  forty. 
The  manner  of  the  operation  not  satisfying  those  who 
witnessed  it,  the  operator  was  asked  to  repeat  its  steps 
on  the  catlaver,  M^ry  was  charged  with  the  dissection 
and  examination  of  the  parts  involved  in  the  operative 
procedure  in  order  to  ascertain  what  advantages  the 
method  might  offer.  Without  waiting  for  the  report, 
which  was  delayed,  BauUeu  went  to  Fontainebleau  with 
letters  to  Fagon,  the  physician,  and  F^lix,  the  surgeon 
of  Louis  XIV.  Through  their  good-will  he  was  per- 
mitted to  lithotomise  several  patients  who  all  recovered. 
Returning  to  Paris  in  the  spring  of  169S,  he  operated 
upon  sixty  patients,  of  whom,  according  to  M^ry,  twenty- 
five  died.  The  surgeons  present  at  these  operations 
declared  that  Baulieu,  in  his  speech  and  acts,  gave  no 
evidence  of  possessing  the  least  knowledge  of  anatomy, 
and  they  were  convinced  that  he  was  guided  only  by  a 
blind  routine.     .     .     . 

13.  Jacques  then  resumed  His  peregrinations;  .visit- 
ing different  towns  in  France  and  Germany,  where  he 
is  said  to  have  effected  many  cures.  Fagon,  who  was 
suffering  from  the  stone,  induced  him  to  go  to  Versailles, 
where  he  was  required  to  make,  under  the  eye  of  Du- 
verney,  further  cadaveric  experiments  which  resulted 
in  a  marked  improvement— to  be  stated  later.  He  then 
operated  on  the  living  in  thirty-eight  cases,  all  of  which 
happily  recovered.  Notwithstanding  these  favorable  re- 
sults, Fagon,  on  whom  he  had  expected  to  operate,  was 
prevailed  upon  to  give  the  preference  to  Mar^chal,  the 
eminent  surgeon.  Chagrined  by  tliis  disappointment, 
he  left  Versailles  in  1702,  but  toward  the  end  of  that  year 
was  summoned  by  the  Mar^chal  de  Lorges,  who  needed 
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his  services.  The  mar^chal,  before  submitting  himself 
to  the  operation  and  wishing  it  first  to  be  tried  on  others 
under  his  auspices,  made  provision  for  the  housing  of 
twenty-two  calculous  patienlis,  who  were  cut  by  Baulieu 
with  complete  success  during  the  spring  of  1703.     But 

'  when  it  came  to  his  turn,  the  niar^al  succumbed  a  few 
days  after  the  operation,  owing  to  advanced  disease  of 
the  upper  urinary  organs.  He  iiad  waited  until  the 
operation  was  contra-in<hcated !  Disheartened  by  this 
sad  failure,  Baulieu  left  France  to  travel  in  Italy,  Ger- 
many, Belpum,  and  Holland.  He  returned  to  France 
in  1716,  and  in  a  few  years  (lied. 

14,  The  lateralised  method,  styled  in  England  the 
hieral,  though,  in  part,  suggested  in  the  writings  of 
Paul  of  ^gina  and  of  other  ancients  who  recommended 
that  the  incision  of  the  teguments  be  made  obliquely  to 
the  left  of  the  median  perineal  line,  was  not  known  to 
Bauheu,  its  real  inventor,  who  first  put  the  complete 
method  info  practice  after  ha\'ing  profited  by  the  ana- 
tomical instructions  received  from  M^ry  and  Duvemey. 
He  began  the  perineal  cut  where  ended  the  incision  for 
the  Marian  operation;  substituting,  at  tiie  suggestion 
of  M&y,  a  grooveti  staff  for  his  original  conductor  and 
thus  made  an  important  improvement  on  his  first 
method.  This  was  before  he  had  visited  Holland  and 
had  been  so  cruelly  misrepresented  by  Ran,  of  Amster- 
dam, who,  though  employing  with  success  Baulieu'a 
later  method,  inswted  that,  by  his  alleged  own  way  of 
operating,  the  body  and  not  the  neck  of  the  bladder  was 
.  Those  who  followed  to  the  letter  Rau's  pretended 
method  met  with  the  very  worst  results,  such  as  infiltra- 

k  tion  of  urine  in  the  pelvis,  besides  other  sad  accidents. 
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This  wicked  deception  was  an  almost  fatal  blow  to 
Baulieu's  lat^ralised  method,  which,  however,  was  re- 
instated after  the  (hscovery  and  exposure  of  Rau's  bad 
faith,  antl  some  further  modifications  were  made  later, 
chiefly  in  tlie  necessary  instruments.  But  brother 
Jacques  did  not  live  long  enough  to  enjoy  his  trium] 
for  he  had  passed  away  in  1720  at  the  age  of  sixty-nineJ 

15.  The  first  operator  to,  revive  the  .lateralised 
metbod,  under  the  title  of  the  "lateral  way,"  was  the 
eminent  London  anatomist  and  surgeon  WilUam  Chesel- 
den,  who  had  had  such  iU  success  with  Rau's  supposed 
method  that  he  conclu<ied  to  conduct  his  operations  on 
the  lines  of  BauUeu's  lateraUsed  method,  but  added,  to 
the  necessary  instruments,  a  blunt  gorget  which  he 
passed  into  the  bladder  along  the  groove  of  the  staff; 
this  goi^et  serving  as  a  conductor  for  the  forceps  de- 
signed to  grasp  and  extract  the  stone.  In  the  year  17; 
he  published  his  "Short  Historical  Account  o]  Cuttii 
for  the  Stone." 

16.  Almost  simultaneously  with  Cheselden,  Pereh( 
and  Garengeot  had  revived  the  nearly  forgotten  lateral-^ 
ised  method  of  Baulieu.  And  Morand,  Pouteau,  and 
Letlran  in  France,  Sharpe  in  England,  and  Heister  in 
Germany,  did  each  his  share  toward  improving  the 
lateralised  method. 

17.  Lecat,  of  Rouen,  is  said  to  have  invented  the  firsti 
cutting  gorget  to  be  used  instead  of  the  knife  for  th*. 
prostato-vesical  incision,  but  the  instrument  proved 
be  worthless.  The  next  instrumental  invention  was  by 
Jean  Baseilhac,  better  known  as  Fr^re  C6me,  who  de-' 
\ised  hi.s  lllhotome  cachi;  taking  the  cue  from  the  bia- 
louri  cachi  of  Bienaise.    The  first  operation  with  the, 
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[Htkotome  cach€  was  performeil,  at  the  request  of  Baseil- 
hac,  in  1748,  by  his  friend  de  la  Roche,  and  was  entirely 
successful.  The  main  ativantagcs  claimed  for  this  litho- 
tome  being  the  certainty  and  precision  of  the  vesico- 
prostatic  cut.  This  excellent  instrument,  variously 
modified,  is  usetl  to  this  day  by  many  surgeons. 

18.  The  great  success  attained  by  Bascilhac  andother 
<^rators  who  employed  this  lithotoine  roused  the  envy 

hid  Lecat,  who  decried  it,  and  vaunted  the  qualities  of 
own  inatrunient,  but  to  no  purpose.  This  ag^ 
raised  the  question  of  cutting  gorgets,  and  Sir  CECsar 
Hawkins'  gorget,  designed  to  incise  the  prostate  and 
vesical  neck,  found  advocates  in  Louis  and  Desault,  of 
Paris,  and  Physic,  of  Pliiladelphia,  each  of  whom  made 
thereof  such  modification  as  suited  his  fancy.  These 
£0i^ts  were  intended  to  cut  from  before  backward,  and 
this  was  the  main  objection  to  them,  although  Dudley, 
erf  Kentucky,  and  other  American  surgeons  employed 
them  with  great  success.  The  judgment  and  skill  of 
the  operators  rather  than  the  characters  of  instruments 
were  evidently  the  main  factors  in  the  success  attained 

lin  lateral  lithotomy  by  Dudley  and  his  contemporaries. 

19.  For  the  vesico-prostatic  cut.  Sir  WiUiara  Blizard 
preferred  the  beaked  straight  bistoury  which  bears  his 
name,  whilst  other  lithotomists  have  completed  the  cut- 
ting part  of  the  o|»eration  with  the  same  scalpel  that  had 
served  for  the  external  inci-^ion;  the  essential  step  ob- 
served in  modem  lateral  lithotomy  being  to  ^ve  the 
external  and  al.=«)  the  deep  incision  the  oblique  course 
between  the  urethra  and  left  ischium,  long  since  directed 
l^  good  operators,  so  as  to  avoid  injury  to  thercctum 
pr  to  any  vessel  likely  to  bleed  inordinately. 
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20.  The  bilateral  method  was  proposed  by  Ledran  in 
1756,  afterward  by  Chaussier,  then  by  Bfelard  in  1813, 
and  by  Tnrck,  of  Strasbourg,  in  1818.  It  was  finally 
adopted,  in  1824,  by  Dupuytren,  who  used  the  Celsian 
external  incision  but  gave  great  precision  to  the  deep 
cut  with  a  double  hthotome  constructed  on  the  principle 
of  Frfire  Come's  lilholome  cach6,  and  shghtly  curved 
flatwise.  Among  the  Americans  who  have  resorted  to 
Dupuytren's  mode  of  performing  this  operation  was 
Paul  F.  Eve,  of  Tennessee,  whose  results  were  so  grati- 
fying that  he  was  no  advocate  of  the  bisectors  then  in 
use,  one  of  the  earliest  of  which  being  Alexander  H. 
Stevens'  prostatic  bisector  described  as  resembling  a 
large  olive  with  a  beak  at  its  extremity,  cutting  edges  at 
the  sides  parallel  to  its  long  axis,  and  a  straight  handle. 
The  main  object  in  using  this  instrument  was  avoidance 
of  rectal  wound.  James  R.  Wood's  bisector  was  con- 
structed with  the  same  object  and  on  the  same  principle 
as  Stevens'  but  resembled  a  half  ohve  cut  lengthwise, 
with  the  blades  along  the  edges  of  the  flat  part  of  the 
half  olive.  Post's  bisector  differed  from  these  in  its  not 
being  olivary.  The  crescentic  external  incJaon  being 
used  in  all  these  bilateral  operations. 

21,  The  quadrilateral  method  was  proposed  by  Vidal 
and  published  in  his  thesis  for  the  doctorate  in  the  year 
1828.  The  object  of  the  quadruple  division  was  to 
facilitate  the  extraction  of  large  calculi.  His  proposition 
was  not  to  make  all  the  four  cuts  at  once,  but  after  a 
bilateral  section,  to  try  extraction,  which  failing,  to 
make  a  third  incision  upward  and  outward  involving 
only^the  vesical  neck  and  prostatic  base;  the  fourth  cut 
to  be  made  only  if  the  first  three  should  prove  insuffi- 
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He  had  not  then  performed  the  operation  on  the 
living,  but  it  was  employed  with  success  by  Velpeau, 
Guersant,  jr.,  Goyrand  of  Aix,  Rollam!  of  Toulouse,  and 
Roux  Martin  of  the  Navy.  Rolland's  patient  was  sbtty- 
nine  years  of  age;  the  atone  weighed  four  ouncea  and 
five  drachms,  and  was  five  inches  and  a  half  in  circum- 
ference. Roux  Martin's  patient  was  eighty-four  years 
of  age;  the  ovoid  stone  weighed  six  ounces,  and  was  five 
inches  and  two-thhds  in  its  smallest  diameter.  Both 
patients  recovered,  and  both  surgeons  had  resorted 
to  the  midtiplc  sections  of  the  base  of  the  proBtate 
only  when  they  found  it  impossible  to  extract  the 
Btone.* 

22.  The  median  meikod,  suggested  by  the  Marianian, 
was  proposed,  in  1825,  by  the  Pisan  surgeon  Vacca  Ber- 
linghieri  as  a  substitute  for  the  urethro-recto-vesical 
operation  of  Sanson,  and  consisted  in  making  an  incision 
in  the  middle  line  of  the  perinseum,  in  opening  the 
urethra  at  its  bulbo-membranous  junction  and,  with  a 
beaked  bistoury,  cutting  the  vesical  neck  and  prostate 
very  close  to  the  median  line,  taking  care  to  avoid  in- 
juring the  ejaculatory  ducts.  This  trachtelo-cystotomy 
is  the  only  operation  worthy  of  the  name  median;  the 
"median  lithotomy"  of  George  Allarton,  of  South  Mol- 
ten, England,  being  in  reality  a  trachcelo-cystectasy, 
and  safer  than  the  Berlinghierian  method.  Mr.  Allarton 
first  published  a  description  of  his  method  in  1854  under 
the  title  of  "Lithotomy  Simplified,"  and  his  "Treatise 
on  Median  Lithotomy"  appeared  in  1863.  This  Allar- 
tonian  operation  is  so  well  known  and  so  often  performed 

•  Vidal  (de  Cassis).  Traiti  lU  Palhotogi*  Sxternt  H  dt  Mldeeine 
Operatoire,  PariB,  1841.  pp.  503-504. 
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in  America  that  for  the  present  no  further  remarks  are 
needed  concerning  its  merits. 

23.  The  medio-laleral  method,  the  cutting  being  guided 
by  a  nearly  rectangular  grooved  staff,  was  employed  by 
Sir  James  Earle  in  1S12,  by  Nathan  R.  Smith,  of  Mary- 
land, and  by  Auguste  Mercier,  of  Paris,  and  was  adopted 
and  modified,  in  1846,  by  Buchanan,  of  Glasgow,  who 
used  an  absolutely  rectangular  staff  deeply  grooved 
laterally  from  the  angle  to  within  a  short  distance  of 
the  beak.  In  these  several  modes  of  oi)i'rating  the  ex- 
ternal incision  is  short  and  the  deep  cut  is  horizontal. 
The  chief  advantages  claimed  for  these  operations 
being  that  they  are  more  easily  and  quickly  done  than 
the  lateral,  and  less  dangerous  because  of  the  restricted 
limits  of  the  incisions.  Henry  Lee  performed  the  medio- 
lateral  operation  guided  by  a  centrally  grooved  curvi 
staff,  and  regarded  it  as  simpler  and  quite  as  safe  as  tl 
method  by  the  rectangular  staff. 

24.  The  medio-bilateral  method,  devised  by  Civiale  in 
1S29,  consists  in  opening  the  perineal  urethra  pentrally 
and  making  the  deep  cut  with  a  straight,  double-bladed 
lithotome.  The  advantages  claimed  for  this  method  are 
that  the  operation  is  easier  performed  than  the  bilateral 
and  that  it  causes  l^s  bleeding.  Among  its  American 
advocates  were  Hutchison,  of  New  York,  and  Briggs, 
of  Tennessee,  The  American  lithotome  being  slightly 
cui-ved  flatwise,  and  similar  to  Amussat's. 

25.  The  pre-rectal  method,  which  is  but  a  slight  m{ 
fication  of  the  bilateral  operation  of  Dupuytren, 
proposed  by  N^laton,  and  consists  in  carrying  the  dis- 
section backwanl  until  the  prostate  is  reached  and 
opened  at  its  apex  for  the  insertion  of  the  double  litho- 
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tome  with  which  the  deep  cut  is  made;  the  main  object 
being  to  avoid  the  urethral  bulb.  But,  as  already  said, 
this  bugbear  of  profuse  bleeding  from  a  wound  of  the 
bulb  has  led  to  many  umiecessary,  tedious,  and  some- 
times hurtful  devices  for  avoiding  the  bulb,  which  is 
almost  always  cut  in  perineal  lithotomy,  and  seldom 
bleeds  alarmingly  when  it  is  freely  divided;  a  slight 
wound  being  more  likely  to  bleed  excessively, 

26.  Tke  Tedo-vesical  method  was  performed  by  Sanson 
in  1816,  by  Sleigh,  and  by  Maisomieuve.  The  first 
method  of  Sanson  was  an  external  urethro-reeto-vesical 
process,  for  at  one  longitudinal  cut  he  laid  opt-n  the  ure- 
thra, the  prostate,  the  Iiase  of  the  bladder,  the  anal 
sphincter,  and  the  lower  end  of  the  rectum.  The  second 
Sansonian  method  was  an  extomai  recto-vesical  opera- 
tion wherein  tlie  anal  sphincter  was  cut  but  the  perineal 
urethra  untouched.  Maisonneuve  spared  both  the  peri- 
neal urethra  and  sphincter,  and  Sleigh  did  likewise 
leave  intact  the  perina-uin;  ri'aching  and  opening  longi- 
tudinally the  base  of  the  bladder  through  the  rectum, 
after  stretching  the  sphincter.  The  alleged  advantages 
of  Sleigh's  operation  were  avoirlanco  of  hemorrhage 
and  the  facility  with  which  a  large  atone  was  removed. 
Sleigh's  operation  has  been  performed  a  few  times  in 
this  country,  and  in  one  case  the  vesico-rectal  wound 

'  was  successfully  closed  with  wire  sutures. 

27.  LUhodasiic  cystotomy,  t  hough  performed  more  than 
two  centuries  before  the  Christian  era  by  Ajnmonius, 

\  aumamed  Uthotomos,  and  resorted  to  hy  other  early 

I  IHhotomists,  such  as  Franco,  Par^,  the  Colots,  CovU- 

^  Urd,  Lecat,  Hci.«ter.  and  Baseilhac,  and  in  modem  times 

by  Civiale  and  others,  was  proposed,  in  1S30,  as  a  regu- 
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larly  systematised  operation,  byMalgaigne  in  his  Thhe 
de  ConcouTs,  wherein  he  described  it  as  "  taiUe  lithotrip- 
lique,"  a  combination  of  lithotomy  and  lithotrity,  appli- 
cable to  cases  of  calculi  too  large  to  be  extracted  in  their 
entirety- 

28.  Liikodastic  trach/Elo-cystectasy  was  styled  perineal 
lithotrity  by  Dolbeau  in  his  treatise  on  stone  in  the 
bladder  published  in  1864.  The  word  cystectasy  was 
used,  in  1842,  by  Willis  to  designate  artificial  expansion 
of  the  vesical  neck,  but  since  it  really  means  expansion  of 
the  bladder,  the  affixion  of  a  qualifying  word  is  de- 
manded for  exactness,  hence  irocAffiio-cystectasy.  The 
Willis  operation  was  an  external  urethrotomy  in  the 
membranous  region,  and  expansion  of  the  vesical  neck, 
with  Amott's  dilator,  sufficient  to  permit  the  extraction 
of  a  moderate-sized  atone.  He  advised  fragmentation 
of  large  calculi;  so  his  operation  bears  some  resemblance 
to  that  of  Dolbeau.  He  quoted  John  Douglas  as  pro- 
posing, in  1727,  gradual  dilatation  of  perineal  fistiilfe 
with  sponge  or  gentian  tents  until  the  tract  was  ample 
enough  to  admit  forceps  with  which  to  extract  a  small 
stone,  Dolbeau's  perineal  lithotrity  differs  from  Willis' 
operation  in  the  mode  of  expansion  of  the  vesical  neck 
which  is  effected  by  a  six-bladed  metallic  dUator  to  the 
diameter  of  two  centimeters,  in  the  means  of  fragmentar 
tion  attained  by  the  use  of  a  slender  but  strong  litho- 
clast,  in  the  employment  of  the  scoop  or  of  small  forceps 
for  extraction  of  the  fragments,  and  in  free  irrigations 
for  the  expulsion  of  the  finer  detritus. 

29.  The  supra^pubic  method  is  credited  to  Germain 
Colot  by  several  authors,  but  careful  examination  of 
the  question  of  priority  fails  to  show  that  this  operation 
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jd  epicystotomy  was  ever  perfonned  by  Germain  Colot. 
That  medical  myth  seems  to  have  arisen  from  a  very 
imperfect  laic  account  contained  in  old  chronicles  where- 
in is  given  the  date,  January,  1474,  when  a  criminal  con- 
demned to  be  hanged  was,  by  permission  of  Louis  XT, 
subjected  to  a  surgical  operation  on  condition  that  should 
he  survive  he  would  be  pardoned.  He  was  cut  open, 
bowels  examined  and  replaced,  and  the  body  sewed 
He  recovered,  but  the  exact  nature  of  the  operation 
is  not  stated,  nor  is  the  name  of  the  operator  given. 
The  real  inventor  of  the  supra-pubic  method  was  the 
eminent  French  surgeon  Pierre  Franco,  who,  at  Lausanne, 
Switzerland,  in  the  year  1560,  performed  the  operation 
on  a  boy  two  years  of  age,  after  failing  to  extract  the 
calculus  through  a  perineal  cut,  when  he  at  once  opened 
the  bladder  above  the  pubes  and  removed  a  stone  of 
the  size  of  a  hen's  egg.  Although  the  child  made  a 
good  recovery,  Franco  condeiimed  the  operation  in  his 
work  published  in  156L  This  condemnation  was  ap- 
proved by  surgeons  of  the  time  and  the  operation  found 
no  advocate  until  1581,  when  Rousset,  in  his  work  on 
the  Cffisarian  section,  strongly  recommended  the  high 
operation  of  Franco,  after  a  careful  study  of  the  anatomy 
of  the  bladder  in  both  sexes,  but  never  performed  it  on 
the  living.  Guy  Patin,  in  a  letter  dated  June  18,  1649, 
spoke  of  having  taken  part  in  the  defense  of  a  thesis  by 
Nicolas  Pifetre  on  the  Franconian  operation  which  had 
been  performed  successfully  in  Paris  on  men  and  women, 
Hiis  revival  was  very  short.  John  Douglas  strove  to  . 
improve  and  popularise  the  high  operation,  and  in  1719 
iblisbed  his  "Lilholomia  Douglassiana."  Cheselden, 
ter  many  trials,  expressed  his  disappointment  in  the 
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operation  and  took  up  the  "lateral  way,"  although,  in 
1723,  he  liati  published  a  "Treatise  on  the  High  Opera- 
tion of  the  Stone,"  Heister  wrote  on  the  supra-pubic 
method  in  1728  and  was  followed  by  Moranii,  whose 
treatise  thereon  appeared  in  the  same  year.  Later  the 
operation,  as  modified  by  BaseilhEic,  was  performed  by 
several  French  and  English  surgeons.  The  results  not 
being  satisfactory,  the  operation  was  again  given  up. 
Then,  early  in  the  nineteenth  century,  Souberbielle, 
Carpue,  the  EngUsh  surgeon,  then  Damourette,  Driven, 
Belmas,  Amussat,  and  others,  endeavored  to  reinstate 
it,  but  Ihe  mortality  was  such  as  to  discourse  its  further 
trial.  The  final  revival  was  begun  in  the  la.st  quarter 
of  the  nineteenth  century.  Asepticism  and  Ihe  simpli- 
fied niotlern  mode  of  performance  have  gi\"en  such  good 
results  that  the  operation  is  now  regarded  as  a  nmch 
safer  and  easier  procedure  than  it  was  even  in  the  hands 
of  the  greatest  surgeons  of  the  past. 

30.  The  chief  cutting  operations  for  stone  in  the  blad- 
der now  performed  in  this  country  are  the  lateral,  the 
median  of  Allarton,  and  tlie  supra-pubic.  However, 
some  surgeons  still  give  preference  to  the  bilateral, 
medio-Iateral,  or  mcdio-bilateral ;  but,  for  good  reasons, 
all  reject  the  quadrilateral,  pre-rectal,  and  recto-vesical 
operations. 

31.  The  lateral  ojiemtion  is  adapted  to  the  young  child, 
and  to  the  infant — whose  bladder,  be  it  remembered,  is 
almost  an  abdominal  organ  rising  high  in  the  shallow 
pelvis — to  the  adolescent  whose  bladder  is  inordinately 
irritable,  and  to  those  adults  whose  contraftured  blad- 
ders need  temporary  drainage  owing  to  oh.stinate  cys- 
titis.   It  is  contra-indicated  in  cases  of  small  calculi 
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triturable  at  a  single  lithotriptic  sitting,  and  in  cases  of 
lai^  friable  stones  when  the  bladder  is  likely  to  be 
tolerant  of  one  prolonged  sitting  of  litholapaxy,  provided 
the  general  condition  of  the  patient  warrants  such  a 
procedure. 

32.  The  median  AllarUmian  operation  is  not  adapted 
to  infants  and  very  young  children  when  the  finger  is 
used  for  dilatation  of  the  parts  as  recommended  by  Allar- 
ton;  the  danger  of  tliia  process  being  the  severance  of  the 
urethra  from  the  prostate — an  accident  by  no  means 
rare.  Dolbeau's  or  any  suitably  constructed  instru- 
mental dilator  will  effect  with  safety  the  desired  expan- . 
sion  of  the  vesical  neck;  this  and  some  of  the  other  good 
features  of  perineal  lithotrity  may  well  be  taken  ad- 
vantage of  in  the  performance  of  the  Allartonian  oj^ra- 
tion,  which,  so  modified,  is  rendered  safer  in  children 
and  is  beet  adapted  to  adolescents  and  to  adults  whose 
bladders  do  not  require  ilrainage.  This  method  is  also 
adapted  to  cases  of  small  stones  in  patients  affected 
with  permanent  urethro-vesical  contracture  or  bars 
requiring  incLsion;  the  operation  being  thus  converted 
into  a  true  median  trachcelo-cystotomy.  In  cases  of 
large  frangible  stones,  the  modes  of  fragmentation, 
extraction  of  fragments,  and  riddance  of  the  bladder 
from  the  finer  detritus,  prescribed  by  Dolbeau,  are 
surely  worth  adapting  in  the  performance  of  the  Allar- 
toiuan  operation. 

33.  The  supra-pubic  operation  is  adapted  to  cases  of 
infrangible  stones  too  large  to  be  extracted  by  way  of 
the  perinseum.  It  is  also  adapted  to  the  removal  of 
foreign  bodies  that  cannot  be  extracted  by  the  urethra 
or  through  a  perineal  opening.    The  ample  bladder  is  a 
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favorable  condition  to  the  high  operation,  but  its  per- 
manent contracture  with  diminislied  capacity  is  not  a 
contra-intlication.  Even  some  of  the  olil  lithotomists 
(lid  not  regard  artificial  distension  of  the  bladder  as  al> 
solutely  necessary,  for  they  often  performed  the  Fj-an- 
conian  operation  upon  empty  bladders  for  the  removal 
of  stones  or  foreign  bodies.  In  these  modern  times  the 
bladder  is  too  frequently  opened  above  the  pubes  for 
the  extraction  of  small  stones  removable  through  any 
of  the  safer  perineal  operatioiL",  or  even  triturable  at  one 
lithotriptic  sitting.  There  is  now  no  excuse  for  adherence 
to  a  single  method  of  removing  stones  from  the  bladder, 
in  view  of  the  many  modes  of  proceeding  from  which  to 
make  choice.  The  wise  surgeon  selects  that  mode  of 
operating,  which  in  his  judgment  is  best  adapted  to  the 
peculiarities  of  the  case  and  to  the  physical  condition  of 
the  patient. 

34,  The  accidents  of  infra-  aiid  supra-  pvbic  lithotomy 
need  only  a  few  words.  The  principal  untoward  hap- 
penings common  to  the  several  modes  of  operating  by 
way  of  the  perinffium,  are:  failure  to  reach  the  groove 
of  the  staff  with  the  cutting  instniment  and  consequent 
injury  to  adjacent  parts;  wound  of  the  rectum;  wound 
of  the  body  of  the  bladder;  wound  of  anomalous  vessels 
followed  by  excessive  haemorrhage;  and  laceration  of 
the  vesical  neck  and  prostate  in  forcible  extraction  of  a 
large  stone. 

35.  The  main  accidents  of  the  recto-vesical  operations 
are:  wounds  of  the  ejaculatory  ducts,  spermatic  canals, 
seminal  vesicles,  and  of  the  peritonietmi;  and  laceratioii 
of  the  parts  during  extraction  of  tlie  stone,  favoring  u 
nary  infiltration. 
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36.  Of  the  supra-pubic  operation,  the  chief  accidents 
are:  wound  of  the  peritoneum  and  of  the  small  intestine 
with  consequent  septic  peritonitis;  and  laceration  of 
the  parts  during  extraction  of  a  large  stone,  with  conse- 
quent infiltration  of  urine. 

37-  0/  the  resvlts  of  lithotomy,  correct  information  is 
not  attainable  by  the  exclusive  examination  of  mortality 
bills  of  particular  operations,  but  some  approach  to  the 
truth  may  be  made  by  adding  all  the  figures  of  the  re- 
corded recoveries  and  deaths  and  striking  an  average, 
although  even  then  the  attainment  of  exactness  will 
still  be  impossible  owing  to  the  fact  that  the  results  of 
very  many  operations  are  never  published,  and  that 
almost  as  many  are  not  accessible.  William  Coulson 
has  endeavored  to  strike  that  average  from  a  large  col- 
lection of  cases,  embracing  the  results  of  operations  pei^ 
formed  in  Great  Britain  and  Ireland,  France,  Germany, 
Austria,  Italy,  Russia,  Denmark,  Sweden,  and  America, 
consisting  of  six  thousand  five  hundred  and  five  cases  of 
all  lithotomy  opcratioas,  at  all  ages,  both  in  males  and 
females,  exhibiting  a  mortality  of  one  in  six  and  fifty-six 
one-hundredths. 

38.  It  is  well  known  that  large  proportions  of  fatalities 
are  attributable  to  advanced  disease  of  the  upper  urinary 
organs,  6r  to  intercurrent  affections  of  other  organs,  and 
that  in  such  cases  the  operation  only  hastens  death 
which,  even  without  help  from  the  surgeon's  knife,  would 
Boon  occur.  If  the  conditions  contra-indicating  surreal 
intervention  could  always  be  ascertained,  the  mortality 
from  any  of  the  modes  of  lithotomy  would  be  compara- 
tively small.  The  beginner  should,  however,  remember 
r  that  more  wisdom  is  needed  to  determine  if  an  operation 
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h  indicated  than  skill  for  its  performance,  and  that  this 
skill  must  be  great. 

39.  More  favorable  results  have  been  attained  in 
private  than  in  public  practice,  partly  by  reason,  of 
early  application  of  the  wealthy  for  relief,  partly  owing 
to  the  hygienic  surroundings.  But  now  that  sufferers 
among  the  poor  are  earlier  warned,  hospitals  better 
equipped,  aod  asepticism  rigorously  observed,  the  re- 
sults of  public  operations  arc  already  far  better  than 
ever  before.  Coulson  collected  five  hundred  and  forty- 
seven  cases  operated  upon  in  private  practice.  Of  these 
only  twenty-five  died,  or  one  in  twenty-one  and  eighty- 
eight  one-hundredths. 

40.  The  results  of  the  different  methods  of  operating 
may  be  worth  contrasting.  Of  the  Celsian  method,  the 
results  are  so  little  known,  that  they  will  not  be  com- 
prised in  this  brief  examination.  Of  the  Marian  opera- 
tion, Coulson  asserts  that  the  mortality  was  one  in  four 
and  eighty-nine  one-hundredths.  Of  the  mortality  of 
Baulieu's  lateral  operation,  the  figures  were  so  contra- 
dictory that  it  was  not  possible  to  form  a  just  estimate 
thereof.  On  the  one  hand  he  was  reputed  to  be  almost 
uniforaJy  successful,  and  on  the  other  he  was  said  to 
fail;  witness  Mary's  report  of  the  sixty  operations  with 
twenty-five  deaths.  The  lateralised  method  yielded 
better  results.  The  mortality  from  Cheselden's  "  lateral 
way"  was  one  in  seven  and  thirty-eight  one-hundredths. 

41.  Of  the  lateral  operation  as  it  is  now  understood. 
Gross  of  Philadelphia  made  a  collection  of  1929  cases 
with  187  deaths,  or  one  in  ten  and  thirty-one  one-hun- 
dredths. The  number  of  his  own  operations  was  115 
with  ten  deaths,  or  one  in  eleven  and  five-tenths.    Sir 
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\  Henry  Thompson  tabulated  1827  cases  of  lateral  lithot- 
[  omy,  performed  in  England,  with  a  mortality  of  one  in 
f  about  eight.    Of  426  cases  of  lateral  lithotomy,  per-  ' 
I  formed  with  the  gorget,  in  private  practice,  by  Ameri- 
Q  surgeons,  the  mortality,  according  to  Gross,  was  one 
fin  twenty-three  and  seven -nineteenths.     Dudley,  who 
i  need  the  gorget  and  whose  cases  were  mostly  in  private 
practice,   performed  the  operation  two  hundred  and 
seven  times,  and  lost  only  six  ca.«es,  or  one  in  thirty- 
four  and  five-tenths.    Valentine  Mott  lost  but  one  case 
in  his  first  fifty  lithotomies,  but  afterward  the  fatalities 
Bvere  more  frequent  in  his  practice. 

42.  Of  the  median  Allartonian  operation,  the  results 
up  to  the  year  1870  were  very  gratifying.  In  England 
and  America  364  operations  were  performed  on  patients 
whose  ages  ranged  from  one  and  a  half  to  seventy-seven 
years;  332  recovered  and  32  died,  or  one  in  eleven  and 
thirty-seven  one-hundredths.  Of  these  364  operations 
139  were  performed  in  America  with  the  occurrence  of 
only  five  deaths,  or  one  in  twenty-seven  and  eighth 
tenths. 

43.  The  results  of  perineal  lithotrity  in  the  practice 
of  Dolbeau  were  fair,  in  consideration  of  the  facts  that 
in  all  the  cases  the  stones  were  large  or  multiple,  and  the 
ages  of  half  of  the  patients  ranged  from  fifty  to  seventy- 
two  years.  Of  his  thirty  cases,  five  proved  fatal,  or 
one  in  six. 

44.  Of  the  supra -pubic  operation,  the  mortality, 
according  to  Coulson,  was  one  in  three  and  eight  one- 
hundredths.  Since  the  last  revival  of  the  method,  the 
results  of  this  operation  have  compared  favorably  with 
those  of  the  lateral  and  Allartonian  methods. 
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45.  The  mortality  from  the  bilateral  operation  in  the 
time  of  Dupuytren  was  one  in  four.  The  record  of 
Eve,  of  Tennessee,  is  very  much  better.  Of  eighty-seven 
patients  subjected  by  liim  to  bilateral  lithotomy,  only 
eight  died,  or  one  in  ten  and  seven-eighths. 

46.  From  the  medio-lateral  operation,  performed  upon 
his  rectangular  staff,  Dr.  Buchanan  claimed  the  mortality 
to  be  only  one  in  ten  and  four-tenths. 

47.  In  the  medio-bilateral,  Briggs  had  a  phenomenal 
success.  Of  his  hundrcil  and  thirty-six  operations  only 
three  proved  fatal,  or  one  in  forly-five  and  a  fraction. 

48.  Of  Sleigh's  recto-vesical  operation,  the  mortality 
was  about  nineteen  per  cent. 

40.  It  is  a  noteworthy  fact  that  the  achievement  of 
floine  surgical  processes  often  coiiduee.s  to  the  discovery 
or  to  the  just  appreciation  of  things  not  well  known  in 
anatomy  or  in  the  practice  of  surgery.  Thus  lithotomy 
and  its  accidents  have  prompted  the  closer  study  of 
the  parts  concerned  in  the  operation  whether  it  be  on 
the  kidney,  ureter,  bladder,  or  urethra.  So,  in  these 
modem  times  nephro-lithotomy  is  not  regarded  as  such 
a  formidable  operation  as  in  early  days,  and  the  same 
may  be  said  of  uretero-litliotomy.  The  difficulties  often 
arising  during  the  attempted  introduction  of  an  explorer 
or  of  a  lithotomy  staff  through  tlie  urethra  doubtless  con- 
tributed to  the  discovery  of  the  obstructions  which  be- 
came known  as  strictures,  and  also  to  the  discovery  of 
the  prostate  about  the  middle  of  the  sixteenth  century. 

50.  Lithotomists  of  the  sixteenth  and  seventeenth 
centuries  sometimes  removed  accidentally  portions  of 
the  enlarged  prostate  in  the  grasp  of  the  forceps  during 
the  extraction  of  a  stone  without  untoward  effects.    The 
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f  knowledge  of  this  fact  emboldened  later  operators  to 
[  wrench  or  to  enucleate  such  prostatic  growths  during 
,  lateral  lithotomy;     prominent   among   those   was  Sir 
William  Fergusson.    The  pre-rectal  lithotomy  of  N61a^ 
ton  suggested  the  right  way  to  reach  the  enlarged  pros- 
tate for  its  enucleation. 

51.  The  accidents  of  recto-vesical  operations  impelled 
the  great  anatomist  Charles  Edward  Issacs  to  make  an 
exhaustive  study  of  the  base  of  the  bladder  and  of  the 
affixed  genital  organs,  and  also  of  the  pelvic  peritonsimi, 
which  revealed  the  fact  that  this  serous  membrane  very 
often  overlaps  the  base  of  the  normal  prostate,  and  that 
therefore  the  great  frequency  of  this  anomaly  is  a  suffi- 
cient reason  why  these  recto-vesical  operations  should 
be  abandoned. 

.  52.  Supra-pubic  lithotomy  has  brought  to  view  intra- 
vesical protrusions  of  the  prostate  and  led  to  their  avul- 
sion or  to  their  excision  immediately  after  extraction 
of  the  stone.     Amussat  is  recorded  as  having'  accom- 
1  plished  that  incidental  operation  early  in  the  nineteenth 
century.    This  probably  induced  Dittel  in  1885  and  Bel- 
field  in  1886  to  employ  epicystotomy  not  solely  for  the 
.  purpose  of  extracting  calculi  but  for  excising  intra- 
,  vesical  prostatic  growths.    Since  the  last  revival  of 
Bupra-pubic  lithotomy,  the  imccrtain  method  of  avulsion 
of  villous  tumors  of  the  bladder   tlirough   a  perineal 
cystotomy  has  been  discarded,  and  these  tumors  are 
now  brought  into  view  and  removed  with  precision  and 
safety  through  a  supra-pubic  cystotomy, 

53.  Such  are  some  of  the  discoveries  to  which  lithot- 
omy has  leti  and  for  which  modem  surgeons  are  greatly 
indebted  to  the  labors  of  the  true  pioneers  in  the 
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ss  of  the  surgery  of  the  urinary  organs;  notably 
ius,  John  of  the  Romans,  Franco,  Baulieu,  and 
m. 

1  the  foregomg  very  brief  sketch,  it  was  sought 
out  only  the  main  features  in  the  early  history 
^sent  adaptations  of  some  of  the  methods  of 
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1.  The  foregoing  notos  on  the  Diain  features  of  the 
early  history,  modern  adaptations,  accidents,  and  re- 
sults of  litho-cystotomy  seeming  insufficient  for  the  pur- 
poses of  beginners,  it  was  thought  that  a  few  additional 
annotations  of  a  more  practical  character  might  be  of 
service.  Hence  the  following  attempt  to  set  forth  the 
present  modus  operandi  in  different  methods  of  pro- 
ceeding. 

2.  The  operations  of  litho-cystotomy  at  present  aa 
generally  performed,  comprise  the  perineal  and  supra- 
pubic. The  perineal  include  the  lateral,  bilateral, 
medio-lateral,  medio-bilateral,  and  median  methods.  Of 
the  supra-pubic  operation  the  several  early  methods 
have  been  discontinued,  leaving  but  one  simple  mode  in 
which  the  operation  is  accomplished. 

3.  For  the  lateral  perineal  operation,  the  requisite 
instruments  are:  a  grooved  metallic  staff;  a  scalpel; 
a  probe-pointed  scalpel;  thumb  forceps;  artery  clamps; 
a  beaked  bistoury;  acystotome;  several  pairs  of  lithot- 
omy forceps;  a  strong  lithoclastic  forceps;  a  scoop;  and 
an  irrigation  apparatus. 

4.  The  staff  is  twenty-six  centimeters  in  total  length. 
From  its  beak  to  the  distance  of  ten  centimeters  the 
shaft  is  deeply  grooved  and  of  sufficient  diameter  to 
moderately  distend  the  urethra;    the  rest  being  of  a 
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lesser  diameter.  This  grooved  part  of  the  shaft,  a  an 
shell  of  metal  which  ends  at  the  base  of  the  beak^ 
approaches  the  rectangular  form;  its  nearly  horizontal 
portion  being  somewhat  longer  than  that  of  the  ordinary 
sound  used  for  urethral  dilatation.  The  smooth  handle, 
five  centimeters  long  and  two  centimeters  and  a  half  at  its 
broadest  part,  is  smooth  and  slightly  concave  on  both 
surfaces.  Several  sized  staffs  are  provided  for  adults  as 
well  as  for  adolescents  and  chOdren. 

5.  The  scalpel  is  fifteen  centimeters  in  total  length; 
its  cutting  edge  being  five  centimeters  long.  A  beaked 
scalpel  of  the  same  dimensions  is  added  to  the  list  in 
case  it  is  judged  best  to  use  such  an  implement  for  the 
deep  cut  instead  of  the  sharp-pointed  scalpel,  the  beaki 
bistoury  or  the  cystotome. 

6.  The  beaked  bistoury,  such  as  that  devised  by  Sir 
William  Blizai-d,  has  a  straight  blade  whose  cutting  edge 
is  six  centimeters  in  length,  its  handle  is  smooth,  long 
and  firm, 

7.  The  cystotome  may  be  of  any  of  the  several  rai 
fications  of  Fr&re  C6me's  lithotome  cachS.    The 
in  construction  the  better  and  the  easier  cleansed  and 
kept  in  good  order. 

8.  The  steel  forceps,  for  extraction  of  the  stone,  are 
the  straight  plain-bladed,  the  slightly  curved,  and  the 
nearly  rectangular.  The  shafts  are  crossed  and  so  dis- 
posed that  when  the  instrument  is  opened  for  seizure  of 
the  stone  the  handles  will  not  be  so  far  apart  as  to 
pede  the  action  of  the  instrument.  The  extremity  di 
each  handle  is  in  the  form  of  a  ring  smiilar  to  the 
of  scissors.  Forceps  with  fenestrated  blades  are  ni 
very  seldom  used. 
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9.  The  lithoclastic  forceps  comes  into  use  when  the 
.  stone  is  too  large  to  be  safely  extracted  in  its  entirety. 

One  of  the  best  of  these  was  devised  by  Dolbeau,  This 
very  strong,  well-tempered  steel  lithoclast  is  thirty- 
eight  centimeters  long.  The  shafts  are  crossed  as  in 
the  case  of  lithotomy  forceps.  The  straight  jaws  are 
such  that  when  closed  they  can  be  easily  passed  through 
an  opening  of  two  centimeters  in  diameter.  These  jaws 
which  arc  seven  centimeters  long,  are  sufficiently  thick 
and  powerful  to  bear  all  the  pressure  needed  to  crunch 
a  very  hard  stone.  The  extremity  of  each  jaw  is  pro- 
vided with  two  strong,  tooth-Uke  projections  that  serve 
to  gnaw  the  stnne  from  the  circumference  toward  the 
center  and  so  reduce  its  bulk  that  it  may  be  readily 
seized  and  broken  up.  The  male  jaw  has  a  prominent 
longitudinal  serrated  central  crest,  and  the  female  jaw 
is  sUghtly  concave  with  short  peripheral  serrations  de- 
signed to  prevent  the  stone  from  slipping  out  of  the 
lithoclast's  grasp. 

10.  The  steel  scoop,  about  sixteen  centimeters  long 
and  ohve-pointed  at  the  distal  end,  is  primarily  designed 
to  remove  small  calculi  or  detritus,  but  its  shaft  being 
provided  with  a  longitudujal  flange  serves  also  as  con- 
ductor to  the  forceps  in  case  of  great  depth  of  the  peri- 
neum, or  of  prostatic  enlargement.  In  such  cases  the 
blunt  gorget  was  formerly  employed  as  conductor  to  the 
forceps,  and  is  still  sometimes  so  used. 

11.  The  nature  and  uses  of  the  other  instruments 
named  nec<i  no  special  description.  All  instruments  are 
placed  within  easy  reach  of  the  operator  who  has  as- 
sured himself  of  their  condition  and  of  their  aaeptio 
Btate. 
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12.  The  immediate  preparation  of  the  patient  for  the 
operation  consists  in  the  aciniinistration  of  a  copious' 
enema  a  few  hours  before,  in  the  thorough  shaving  and 
cleansing  of  the  perinasum,  in  drawing  off  all  the  urine 
if  it  be  foul  and  irrigating  and  disinfecting  the  bladder; 
leaving  in  not  less  than  one  hundred  and  twenty  grammes 
of  the  fluid. 

13.  Of  the  asaiatants,  one  administers  the  anesthetic 
agent;  one,  on  the  left  aide,  holda  the  staff  and  supports 
the  scrotum;  and  one,  on  the  right  side,  mops  the  wound 
and  staunches  hiemorrhage. 

14.  The  position  of  the  patient,  after  complete  an- 
sestheaa,  is  doraal  with  the  thighs  flexed  upon  the  pelvis, 
the  legs  under  the  thighs,  and  the  feet  suitably  secured 
to  strong  vertical  steel  rods  fastened  to  the  comers  of 
the  operating  table;  the  hips  being  drawn  to  the  edge 
of  the  table  so  that  the  perineum  is  brought  close  to 
the  operator  seated  on  a  low  stool. 

15.  The  first  step  of  the  operation  is  the  introduction, 
by  the  operator,  of  the  staff  which,  after  its  contact  with 
the  stone,  is  confided  to  the  care  of  the  chief  assistant 
who  with  the  right  hand,  holds  this  staff  so  as  to  render 
its  groove  accessible.  This  post  of  honor  is  assigned  to 
one  already  skilled  in  surgery. 

16.  The  second  step  is  to  make  througli  the  thickness 
of  the  perineal  tisaues,  an  oblique  incision  beginning 
about  one  millimeter  to  the  left  of  the  median  raph6  at 
a  point  three  centimeters  anterior  to  the  anal  margin  and 
ending  near  the  ischial  tuberosity.  The  nail  of  the  left 
intiex  finger  then  seeks  the  groove  of  the  staff  and  guidi 
the  point  of  the  knife  which,  entering  this  groove, 
pushed  onward  to  incise  obUquely  the  membranous 
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urethra,  and,  without  withdrawing  the  instrument, 
lateralised  division  of  the  prostate  and  vesical  neck  may 
be  niade,  or  a  probe-pointed  scalpel  may  be  substituted, 
or  this  deep  cut  may  be  effected  with  Blizard's  beaked 
bistoury  or  with  a  sheathed  lithotome.  The  operator 
then  passes  his  left  forefinger  into  the  bladder  in  order 
to  ascertain  the  extent  of  the  prostato-vesical  cut. 

17.  The  third  step  is  extraction  of  tlie  stone.  The 
staff  having  been  removed,  the  forceps,  guided  by  the 
left  index  finger  or  by  the  longitudinally  crested  straight 
part  of  the  scoop,  is  slowly  and  gently  introduced;  the 
blades  grasping  the  crest  of  the  scoop.  As  soon  as  the 
bladder  is  reached,  the  conducting  scoop  is  withdrawn 
and  the  spoon-like  bla<les  of  the  forceps  are  turned  flat- 
wise and  opened  widely  so  that  one  of  them  depresses 
the  lower  vesical  fimdus,  allowing  the  stone  to  roll 
therein  and  be  seized.  Then,  if  the  instrument,  with 
the  stone  between  its  blades,  can  be  freely  moved  to  and 
fro  and  rotated,  it  is  certain  that  no  part  of  the  mucous 
membrane  is  caught;  otherwise,  it  is  disengaged  by 
slightly  relaxing  the  hohl  upon  the  calculus.  After 
taking  these  precautions,  moderate  traction  is  made 
in  the  direction  of  the  long  axis  of  the  superior  pelvic 
straight,  and  the  stone  cautiously  e.xtracted  and  handed 
to  the  chief  assistant  who  washes  it  to  look  for  those 
smooth  facets  which  generally  indicate  the  presence  of 
multiple  calculi.  But  even  should  no  facets  be  dia- 
covered,  the  operator  reintroduces  the  forceps  in  search 
of  other  concretions.  The  process  of  extraction  ie  often 
very  difficult  or  impracticable  when  the  stone  exceeds 
four  centimeters  in  its  smallest  diameter,  and  even  has 
to  be  discontinued  to  give  place  to  tithoclasty  as  the 
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o(  ridding  the  bladder  of  such  a  large  calcu- 
e  forcible  extraction  of  which  would  surely 
1  laceration  of  the  parts. 
e  of  the  stone  ia  very  difficult  if  it  happens 
I  liehind  the  pubic  symphysis  and  is  there 
by  an  inordinately  irritable   bladder.     In 
the  forceps  is  withdrawn,  and  the  finger 
:o  disengage  the  stone  from  its  awkward 
rhis  process  often  has  to  be  supplemented 
manipulation  over  the  hj-pogastric  region, 
the  angular  forceps  is  needed  to  effect  the 
extraction  of  the  offender.    Much  delay  in 
n  is  also  causefl  in  the  case  of  chatoned  or 
stones  which   cannot   be  grasped  by  the 
freed  by  tearing,  with  the  finger  nail  or 
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long  director;  a  dilator  for  the  prostato-vesical  tract; 
lithotomy  forceps;  a  lithoclast;  a  scoop;  and  the  minor 
instruments  already  named. 

22.  The  following  is  a  description  of  the  procedure  in 
Allarton's  own  words:  "I  introduce  a  grooved  staff  in 
the  usual  mamier,  and  of  the  usual  size,  and  confide 
it  to  an  assistant,  with  directions  to  keep  it  perpendicular 
and  hooked  up  against  the  pubes;  I  then  introduce  the 
index  finger  of  my  left  hand  into  the  rectum,  placing 
its  extremity  in  contact  with  the  staff,  as  it  occujnes  the 
prostate,  and  press  it  firmly  against  the  staff,  so  as  to 
steady  it;  then,  with  a  sharp-pointed  straight  knife, 
with  a  tolerably  long  and  rough  handle,  I  pierce  the 
periniPum  in  the  middle  line,  about  half  an  inch  above 
the  anus,  or  at  such  distance  aa  may  appear  necessary 
to  avoid  dividing  the  fibers  of  the  external  sphincter. 
I  carry  the  knife  steathly  and  firmly  on  till  it  strikes  the 
groove  of  the  staff,  the  deep  sphincter  iring  between  the 
knife  and  the  directing  finger,  which  enables  me  to  judge 
of  the  distance  as  the  knife  passes  along.  If  the  in- 
cision be  not  made  exactly  in  the  median  line,  the  con- 
tracting fibers  of  the  injmrd  muscles  draw  the  point  of 
the  knife  from  its  direct  line  and  interfere  wilh  the  ac- 
curacy of  striking  the  staff,  hence  the  a^ivantage  of  the 
rough-handled  knife  which  affords  a  firmer  hold  and  bel- 
ter purchase.  Ha^-ing  struck  the  groove  of  the  staff, 
I  move  the  point  of  the  knife  along  the  groove  towards 
the  bladder  a  few  lines,  and  then  withdraw  it,  cutting 
upwards,  so  as  to  leave  an  external  incision  of  from 
three-quarters  of  an  inch  to  one  inch  and  a  half,  accord- 
ing to  the  presmned  size  of  the  stone;  the  escape  of 
urine  indicates  the  entrance  to  the  urethra.    I  IhCn 
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I  a  long,  ball-poiftteti  probe  or  wire  tlirough  the 
npening  into  the  groove  of  the  staff  and  sUde 
3  bladder  to  sufficient  depth  to  insure  its  safe 
Q  that  \Tscus,  ami  withdraw  the  staff.  I  then 
;  the  index  finger  of  the  left  hand  and  pass  it 
I  probe,  with  a  semi-rotary  motion,  through 
Me  into  the  blatider;  which  procedure  is 
Kvithoiit  difficulty,  and  when  the  stone  is  free 
lat  once  in  contact  with  the  finger,  and,  if  of 

■  size,  passes  at  once  into  the  wound  on  with- 
Ihe  finger,  tlie  patient  having  power  to  strain 
1  thereby  facihtat«  the  extraction  of  the  stone; 
Bmentioned  power  being  one  of  the  great  ad- 
lof  the  operation.     The  incLsion  being  made 

l  the  mcfiian  line,  no  muscles  are  divided,  and  ' 
jily  of  the  bladder  being  preserved  it  is  under 
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though  not  the  most  expeditious  means.  Should  the 
stone  be  of  unusual  size,  it  may  readily  be  broken  by  a 
short,  strong  and  straight  lithotrite,  or  by  a  strong  and 
suitable  pair  of  feroeps  closed  by  a  screw,  .  ,  , 
Should  the  stone  resist  the  efforts  to  crush  or  extract 
it,  the  wound  can  readily  be  enlarged  upwards  or  down- 
wards, by  dividing  the  deep  fascia,  or  even  be  con- 
verted into  a  bilateral  aperture  sufUcient  to  extract 
any  average  sized  stone." 

23.  The  advantages  claimed  by  Allarton  for  his  opera- 
tion are:  "The  impossibility  of  missing  the  bladder; 
the  smaller  amount  of  cutting  than  in  the  lateral  opera- 
tion, the  neck  of  the  bla^lder  being  uiiinjured;  the 
smaller  amount  of  blqod  lost,  the  prostate  being  merely 
dilated,  not  incised;  the  urine  being  at  once  passed  by 
the  urethra  as  well  as  by  the  wound,  unles.'s  union  by 
the  iirst  intention  be  effected;  the  facility  with  which 
the  stone  is  reached,  the  patient  being  able  to  propel  it 
tdWard  the  wound;  the  very  short  distance  between  the 
external  opening  and  the  interior  of  the  bladder;  the 
capability  of  breaking  or  crushing  the  stone,  and  wash- 
ing out  the  bladder,  and  freeing  it  from  any  minute  par- 
ticles; the  small  amount  of  pain;  the  absence  of  danger 
from  urinary  infiltration;  no  mu-'wle  or  vessel  of  any 
consequence  being  divideil,  no  subsequent  imperfection 
can  arise;  no  danger  of  wounding  the  rectum;  the 
rapid  recovery,  the  patient  Ijeing  able  to  go  about  the 
next  day;  and  the  great  facility  with  which  the  operation 
can  be  done.     .     .     ." 

24.  The  instrumental  part  of  the  AUartonian  opera- 
tion has  been  mothfied  by  several  American  surgeons, 
amongst  whom  were  Little  and  Markoe,  who  devised 
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ffs  and  directors  and  who  advocated  digital 

of  the  prostato-vesical  tract.     But  this  mode 
)n  was  not  regarded  as  safe  by  other  surgeons 
es.sing  its  e-vils,   particularly  in  the  case  of 
2  calculous  children,  and  who  therefore  chose 
ilatation  by  means  of  Dolbeau's  or  of  other 

after-treatment    in    these    divers    perineal 
is  practically  the  same.    Before  the  patient 
k  to  f>ed,  the  mattress  Ls  covered  with  India- 
th  over  which  is  placed  the  so-called  draw- 
ably  folded  under  the  buttocks,  besides  the 
heet.    Against  the  wound  ami  between  the 
ts  of  the  thighs,  is  tucked  an  abmidauce  of 
gauze  to  absorb  the  urine  as  fast  as  it  flows, 
■eiiewed  as  often  as  saturated;  the  draw-sheet 

^H .  In  conva 

^^*      frpnupnt. 
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In  convalfficence,  and  for  two  or  three  weeks  thereafter, 
frequent  hip  baths  are  taken  and  the  bladder  daily 
irrigatetl.  This  second  precaution  is  too  often  neglected. 
The  subsequent  treatment  is- conducted  in  accordance 
with  the  general  and  special  principles  of  hygiene  and 
rational  medicine. 

26.  Supra-pubic  cystotomy,  as  now  done  for  the  ex- 
traction of  a  stone  or  of  a  foreign  body,  requires  but  little 
distension  of  the  bladder  and  none  of  the  rectum. 
Petersen's  col[)eurynter,  so  much  useil  (hiring  many 
years  for  the  purpose  of  pushing  up  the  bladder,  is  *io 
longer  regarded  as  essential  to  the  easy  performance  of 
the  operation  of  epicystotomy  in  cases  of  stones  or  of 
foreign  bodies. 

27.  The  surgical  armament  needful  in  this  operation 
consists  of  a  soft  India-rubber  catheter,  a  scalpel, 
thumb  forceps,  a  grooved  director,  artery  clamps,  re- 
tractors, a  sharp-pointed  curved  bistoury,  a  blunt- 
pointed  curved  bistoury,  lithotomy  forceps,  curved 
needles,  and  an  irrigation  apparatus. 

28.  The  operation  is  conducted  as  follows:  After  due 
preparation,  such  as  the  cleansing  of  the  intestines,  the 
shaving  of  the  hypogaatriuni  and  pudendum,  and  the 
disinfection  of  the  bladder,  all  effected  on  the  previous 
day,  the  patient  is  placed  upon  a  firm,  narrow  table  and 
rendered  iasensiblc  to  pain.  The  pelvis  is  slightly 
raised;  the  hypogastrium  and  pudendum  again  cleansed; 
the  bladder  irrigated  two  or  three  times  in  quick  suc- 
cession with  a  warm  antiseptic  solution  about  one  hun- 
dred and  fifty  grammes  of  which  only  need  be  retained 
therein;  the  catheter  is  then  clamped  or  plugged  and  a 
bit  of  rubber  tape  is  wound  around  the  penis  and  held 
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n  artery  clamp  to  prevent  the  escape  of  fluid  by 
of  the  catheter.    A  median  longitudinal  in- 
th  the  scalpel  is  made  through  the  skin  and 
ig  tissues  down  to  the  linea  alba  about  eight 
srs  in  length  ending  a  little  below  the  summit 
ubic  symphysis.     The  pyramidal  muscles  are 
side,  and  the  aponeuroses  forming  the  linea  alba 
into  view  to  be  incised  lengthwise  in  the  middle 
the  edges  held  apart  by  retractors  to  expose 
.^esical   connective   tbsue.     Free   irrigation   of 
id  is  then  followed  by  upward  retraction  of  the 
il  layer  with  the  left  index  finger's  point  with 
e  peritoneal  fold  is  held  out  of  harm's  way 
;  sharp-pointed  bistoury  is  plunged  into  the 
ivity  at  one  centimeter  below  the  end  of  the 

p 

^H  catgut  o 
^H   wound. 
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catgut  or  of  silk,  and  to  similarly  close  the  external 
wound.  In  applying  the  bladder  sutures  care  is  taken 
to  avoid  inclusion  of  the  mucous  membrane.  The  ex- 
ternal stitches  embrace  the  cutaneous  muscular  and 
aponeurotic  layers.  A  long,  rubber  catheter,  passed  by 
the  urethra  into  the  bladder,  is  left  in  position  for 
syphoning  the  urine  during  the  first  twenty-four  hours 
and  daily  replaced  by  a  fresh  catheter  for  the  five  or  six 
subsequent  days  when  it  is  finally  left  out  and  six  or 
eight  daily  evacuating  catheterisms  employed  until  it  is 
judged  that  the  internal  wound  is  sufficiently  consoli- 
dated to  bear  the  strain  of  ordinary  distension  by  the 
urine.  Under  favorable  circumstances,  the  closed  vesical 
wound  heals  primarily.  Otherwise,  the  external  wound 
is  reopened  and  filled  with  gauze  to  absorb  leaking  urine, 
and  regular  catheterisra  practised  until  complete  cica^ 
trisation.  But  the  idea  of  leaving  a  catheter  in  position 
for  supra^pubic  drainage  of  the  bladder  is  now  scarcely 
ever  entertained. 

29.  Complete  closure  of  the  bladder  wound  and  ex- 
ternal incision  immediately  after  supra-pubic  lithotomy 
was  done  in  1859  by  Henry  S.  Hewit,  of  New  York,  who 
used  silken  threads  for  the  purpose.  The  following  is 
abstracted  from  his  report  of  the  case.  "The  incision 
in  the  bladder  was  immediately  closed  by  four  points  of 
interrupted  silk  suture  inserted  with  the  aid  of  a  sharp 
artery  needle.  .  ,  ,  The  sutures  used  in  closing 
the  external  wound  were  .  .  ,  carried  deeply  through 
■the  substance  of  the  recti  muscles  ...  on  bringing 
the  edges  of  the  incision  together  the  long  ends  of  the 
<^stic  sutures  were  brought  out  of  the  lower  end  of  the 
opening.    Lastly,  a  gum    .    .    .    catheter  was  passed 
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d  .  .  .  and  perfect  drainage  was  in  tfiis 
laintained,   and   infiltration   absolutely   pre- 

.  .  On  the  fifth  day,  the  bladder  gave 
'f  integrity,  by  expeUing  its  contents  inde- 

ftnd  the  catheter  was  removed.  .  .  . 
ing  water  once  or  twice,  the  patient  became 
id  refused  to  repeat  the  effort,  concealed  hia 
intil  the  accumulated  fluid  ruptured  the  new 
and  the  urine  flowed  through  the  track  of 
3.  .  .  .  Infiltration  could  not  take  place 
e  circumstances,  and  the  accident  was  of  no 
.  .  .  The  fistula  was  not  interfered  with 
on  the  twenty-fourth  day  from  the  operation 
neteenth  from  its  occurrence.  On  the  tenth 
iutures  of  the  bladder  had  come  away."* 
e  years  afterward  the  writer,  who  was  present 
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reintroduction,  in  1830,  is  due  to  Malgaigne,  who  showed 
its  real  value  aiid  named  it  lithotriptic  lithotomy. 
Nevertheless  its  progress  was  very  slow  until  Dolbeau 
formulated  the  operation,  which  he  styled  perineal 
hthotrity,  to  be  employed  solely  for  breaking  up  large 
stones.  The  lithoclasty,  according  to  this  method, 
should  follow  and  not  precede  the  trachcelo-cystectasy, 
but  some  surgeons  have  begun  the  operation  by 
breaking  the  stone  with  a  strong  lithotrite  introduced 
by  the  urethra,  and  then  made  an  external  urethrot- 
omy in  the  membranous  region  and  dilatation  of  the 
prostato-vesical  tract  through  which  they  extracted  the 
fragments.  This  procedure  is  not  as  safe  and  easy  as 
lithoclasty  through  the  perineal  wound, 

31.  Ever  since  the  labors  of  Dolbeau  became  known 
in  America,  lithoclasty  has  been  often  employed  in  cys- 
totomy and  in  trachcelo-cystectasy  for  cases  where  the 
stone  was  of  a  size  that  forbade  its  safe  extraction; 
forcible  extraction  being  regarded  as  a  barbarity  of 
the  distant  past  which  no  prudent  operator  of  the 
present  is  likely  to  undertake,  knowing  the  ill  effects 
of  extensive  laceration  of  the  prostato-vesical  tract, 
of  urethro-recto-vesical  fistula,  and  of  other  sad  con- 
sequences of  the  old  habit  of  extracting  large  bladder 


32.  The  results  of  the  lithotomy  formerly  so  often 
performed  in  cases  of  large  stones  were  extremely  un- 
favorable, as  told  by  the  historians  of  the  operation  who 
showed  forcible  extraction  to  be  the  indirect  and  fre- 
quently the  direct  cause  of  death  in  the  majority  of 
instances.  These  writers,  long  since,  called  attention  to 
the  sad  results  of  the  harsh  procedure  without,  however, 
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has  been  a  marked  decrease  in  the  mortality  bills  of  the 
divers  methods  of  perineal  litHotomy, 

34.  The  following  suggestions  on  the  required  attri- 
butes of  the  surgeon,  on  what  is  conceived  to  be  his 
proper  conduct,  and. on  some  of  the  difficulties  which, 
in  the  performance  of  lithotomy,  he  may  occasionally 
have  to  surmount,  together  with  other  hints  and  bits 
of  information,  may  be  perhaps  of  practical  use  to 
novices.  The  reminders  relating  to  the  conduct  of  the 
operation  arc  intended  to  include  its  main  steps, 
namely:  the  introduction  of  the  staff;  the  external 
incision;  the  internal  incision;  the  introduction  of  the 
forceps:  the  seizure  of  the  stone;  and  the  extraction 
of  the  stone. 

35.  Lateral  perineal  lithotomy,  one  of  the  most 
brilliant  and  also  one  of  the  most  difficult  of  surgical 
achievements,  re(]uires  for  its  proper  conduct  that  the 
surgeon  shall  be  well  acquainted  with  the  anatomy  of 
the  parts,  that  he  shall  be  endowed  with  sound  judg- 
ment, prompt  decision,  a  cool,  clear  head,  and  a  steady 
hand,  and  that  he  shall  have  acquired  special  skill  by 
practice  on  the  cadaver,  and  so  be  equal  to  any  emer- 
gency. These  qualities  are  of  course  as  necessary  in 
the  case  of  all  other  methods  of  lithotomy  and  enable 
him  to  perform  his  duties  without  haste  or  excitement. 
Prior  to  the  tiiscovery  of  anaesthesia  by  inhalation,  great 
rapidity  in  the  performance  of  lithotomy  was  believed 
to  be  essential,  but  at  present  slower  and  more  delib- 
erate ■action  is  observed  by  the  operator,  who,  however 

no  tune  in  the  accomplishment  of  his  task.  His 
thorough  knowledge  of  the  special  regional  topography, 
qualifies  him  to  make  with  precision  the  cuts  absolutely 
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pd  sufficient  to  reach  the  bladder  and  pennit 
Ktraction  of  the  stone. 
lintrodiiction  of  the  staff  is  not  to  be  under- 

I  there  is  every  assurance  of  the  amplitude  of 

1  canal  and,  even  then,  caution  is  to  be  ob- 
Lvoiding  the  vulnerable  points,  namely:  its 
and  bulbo-membranoua  junctions.  The 
Joniists,  who  lay  much  stress  on  the  observance 
Kaution,  practiced  for  the  purpose  what  they 
■(our  du  maitre,  which  consisted  in  directing 
If  the  staff  downward  toward  the  perimeuni 
Bssed  the  peno-scrotal  junction,  then,  whiltr 
Ih  the  handle  a  semi-circular  sweep  from  the 

f  to  the  patient's  left,  brought  the  point  of 
■lent  again  to  the  center  as  it  reached  the 
pifted  it  to  the  upper  urethral  wall  and  finally 
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is  a  fair  indicatioa  of  the  surgeon's  ability  to  carry  the 
operation  to  a  successful  completion.  This  lateral  in- 
cision, extending  from  the  perineal  center  obliquely 
downward  and  outward  midway  between  the  Lschial 
tuberosity  and  the  anus,  involves  not  only  the  skin  but 
the  subjacent  tissues  that  lie  close  to  the  urethra  which 
can  be  felt  with  the  finger  whose  nail  is  pressed  against 
it  to  detect  the  groove  of  the  staff  preparatory  to  plunge 
in  the  point  of  the  knife  with  which  the  canal  is  laid  open 
to  the  prostatic  apex.  Instead  of  the  lateral,  some  sur- 
geons make  a  transverse  cut  in  the  perineal  center  to 
reach  the  urethra,  whilst  others  employ  the  Celsian  in- 
cision for  this  purpose.  The  bleeding  which  follows  the 
external  incision  is  ordinarily  slight  and  needs  no  special 
attention  other  than  the  twisting  of  one  or  two  super- 
ficial vessels,  and  so  leave  the  wound  clean.  But  in 
'  nearing  the  urethra  it  sometimes  happens  that  an 
anomalous  artery  is  divided  which  requires  immediate 
ligature. 

38.  The  internal  or  prostato-vesical  incision  which 
may  be  made,  as  did  Cheselden,  with  the  scalpel  used 
for  the  external  incision,  or  with  Blizard's  beaked  bis- 
toury, needs  a  depth  only  sufficient  to  admit  into  the 
bladder  an  object  of  about  four  centimeters  in  circum- 
ference, for  the  reason  that  the  parts  will  yield  to  enough 
dilatation  for  the  extraction  of  a  calculus  of  six  centi- 
meters in  circumference.  There  has  been,  at  different 
times,  much  discussion  concerning  the  depth  that 
should  be  given  to  this  incision;  some  surgeons  advoca- 
ting the  minimum,  or  mere  nick  in  the  tissues,  and  others 
have  argued  for  the  maximum,  involving  the  whole 
thickness  of  the  prostato-vesical  tract — a  rash,  danger- 
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40.  Seizure  of  the  stone  is  easily  effected  when  the 
jaws  of  the  forceps  are  widely  opened  flatwise  and  de- 
pression of  the  lower  vesical  fundus  made  with  one  of 
them  so  as  to  allow  the  stone  to  fall  within  their  grasp. 
Neglect  to  practice  this  simple  manceuvre  has  caused 
much  unnecessary  delay  in  the  operation,  for  when  the 
jaws  of  the  forceps  are  insufficiently  opened  they  ftdl 
to  embrace  and  hold,  but,  as  it  were,  only  pinch  or  rasp 
the  side  of  the  stone  which  constantly  slips  away  from 
them,  much  to  the  bewilderment  of  the  operator  who 
finally  declared  his  inability  to  catch  the  stone  and 
hands  the  instrument  to  a  bystanding  colleague,  who 
seizes  it  with  the  greatest  ease  because  he  knows  exactly 
how  to  do  the  trick. 

41.  Extraction  of  even  a  small  stone  perplexes  the 
operator  who  forgets  that  the  forceps,  armed  with  the 
stone,  cannot  safely  be  pulled  out  of  the  bladder  except 
it  follow  the  axis  of  the  superior  pelvic  straight.  In  his 
phght  he  pulls  with  undue  force  in  the  direction  of  the 
pubic  arch,  to  the  serious  damage  of  the  soft  parts,  or 
makes  equally  violent  traction  in  the  opposite  ilirection 
to  the  extent  of  endangering  the  rectum.  Then,  too, 
in  endeavoring  to  extract  a  larger  rough  stone,  seized 
in  the  wrong  direction,  he  incurs  the  risk  of  laceratii^ 
the  prostato-vesical  tract  or  even  the  rectum.  A  surgeon 
may  perform  all  parts  of  lithotomy  with  great  skill  and 
brilliancy  until  he  cornea  to  extraction  of  the  stone  and 
fails  because  of  his  neglect  to  observe  the  simple  rules 
prescribed  for  the  successful  execution  of  this  last  act 
of  the  operation. 

42.  Lithotomy  in  children  is  deserving  of  greater  con- 
aderation  than  the  same  operation  in  adults,  and  often 
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aler  and  more  serious  difficulties.     Perhaps, 
I  by  Sir  Willjam  Fergusson,  the  reason  why 
regarded  as  an  easy  operation  was  from  the 
er  than  from  the  manner  of  procecdir^, 
aiity  was  so  markedly  less  than  it  was  during 
lie  average  nunil«r  of  deaths,  according  to 
,  L>eing  about  one  in  thirty  children  cut  for 
whilst  some  statisticians  give  the  number 
ler  lithotomy  in  adults  as  one  in  eight.    Sir 
iipson  prepared  a  table  of  473  lithotomies 
ipou  children  of  from  one  to  five  years  of 
cse  473  cases,  thirty-three  died,  or  one  in 
1  one-third.     In  this  table  are  also  recorded 
ins  ujion  children  of  from  six  to  eleven  years 
■,s?  377  cases,  sixteen  died,  or  one  in  twenty- 
half  cases.    This,  of  course,  shows  decidetUy 
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the  pelvic  organs.  It  is  clear  then  that  the  divers 
methods  of  lithotomy  by  the  perineal  route  require  very 
much  more  caution  and  gentieness  in  infants  than  in 
adults,  and  that  they  are  not  by  any  means  as  easily 
performed  as  it  may  seem  at  first  sight.  But  the  diffi- 
culties lessen  with  the  growth  of  the  child,  so  does  the 
mortality  as  shown  in  the  second  part  of  Thompson's 
table. 


XXVIII 

rity;    its  development  and  present  status 

lie  following  notes  are  intended  to  exhibit  a  con- 
icery  of  the  development  of  lithotrity  from  its 
al  to  its  present  state,  and  to  set  forth  the  general 
;ers  of  the  necessary  instruments  first  invented 
the  improvements  made  thereon  to  render  the   ■ 
on  precise,  safe,  and  effective. 
Iwv  nolfs  iiiv  inTcnii'il  by  ii  brief  ritati-riicnt  of 
f  tlie  iiM'thods  of  trrahiicnl  of  vo.^ical  stones  ]-)iv- 
■  In  the  nperntiuii  (.f  lillmlrily. 

LITHOTHITY 

to  the  British  Parliament,  notwithstanding  the  protesta^ 
tions  of  respectable  physicians.  This  blind  credulity 
in  the  efficacy  of  internal  medication  was  not  confined 
to  the  laity,  for  both  in  England  and  France,  even 
medical  men  of  high  repute  were  deluded,  for  a  time,  with 
the  idea  of  destroying  vesical  stones  by  means  of  medi- 
cines administered  ttirough  the  mouth.  Among  the 
French  believers  was  Pierre  Desault,  of  Bordeaux,  who, 
in  1736,  published  a  dissertation  on  stone  in  the  kidney 
and  bladder,  "with  a  simple  method  for  its  dissolution 
without  injury  to  the  urinary  organs."  The  supposed 
inoffensive  method  consisted  in  free  imbibition  of  the 
alkaline  waters  of  Bareges.  This  "simple  treatment" 
not  only  failed,  but  rather  served  to  aggravate  the  ex- 
isting cystitis  due  to  the  presence  of  the  stone,  as  did 
the  Stevens  preparations  whose  base  was  alkaline.* 
The  charlatans  afterward  engaged  in  the  exploitation  of 
the  alkaline  treatment  increased  steadily  in  numbers  to 
meet  the  demands  of  innocent  believers  in  all  countries; 
and  "  lithontriptic "  medicine  men  arc  still  in  require- 
ment! One  of  the  most  commonly  used  of  the  "lithon- 
triptics"  is  a  tamarack-resin  soap  swallowed  by  confiding 
victims  in  the  form  of  the  bolus.  All  of  these  "lithon- 
triptic" medicines  are  as  ineffective  for  good  as  they  are 
powerful  for  evil.  The  deceived  seldom  discover  the 
wiles  of  the  deceivers  who  are  so  well  aware  that 
ignorance  is  the  parent  of  credulity  as  to  take  every 
advantage  of  that  knowledge. 

4.  Direct  medicaiion  of  the  stone  by  divers  means  was 
the  next  process.  The  iatrochemists  of  the  early  part 
of  the  nineteenth  century  gave  earnest  consideration  to 
the  question  of  dissolution  of  bladder  stones.    Fourcroy 
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found  that  uric  acid  calculi  were  soluble  in  a  strong  lye 
of  carbonate  of  potash;  that  those  of  calcium  oxalate 
yielded  to  dilute  nitric  acid;  and  that  the  phosphatic 
were  destructible  by  dUute  hydrocliloric  aeid.  But  these 
interesting  laboratory  experiments  were  scarcely  appli- 
cable to  the  intolerant  human  bladder.  The  physicists, 
too,  tried  their  hands  at  the  disintegration  of  stones 
before  and  even  after  the  introduction  of  lithotrity; 
proposing  something  like  electrolysis,  and  this  also 
doomed  to  failure.  The  injection  of  normal  children's 
urine  was  suggested  and  used  as  a  solvent  of  vesit 
stones  in  adults,  but  with  negative  results.  Pure  watt 
also  lime  water,  was  likewise  thrown  into  the  bladdw, 
with  intent  to  dissolve  calculi.  Stephen  Hales,  the 
English  naturalist  of  the  eighteenth  century,  who  con- 
tributed so  much  valuable  information  on  air  and  water, 
is  said  to  have  experimented  on  a  calculous  female  di 
using  a  double-current  catheter  through  which  he 
a  large  quantity  of  warm  lime  water,  expecting  to  dis- 
solve the  stone,  but  in  vain.  Without  knowledge  of 
Hales'  experiment,  Jules  Cloquet,  in  1820,  invented  a 
double-current  catheter  for  irrigation  of  the  human 
bladder  with  pure  water  as  a  solvent  of  stone  and  re- 
ported one  cure.  Other  physicians  long  before  Cloquet 
are  said  to  have  used  the  double-current  catheter  for  ves- 
ical irrigation.  The  only  rational  method  of  litholysis 
is  that  of  Dr.  Hoakins,  of  Guernsey. 

5.  Spontaneous  and  artificial  lithecboly;    accideni 
multiple  fractures  of  calculi  in  the  bladder,  and  their' 
crumbling  from  mutual  or  extraneous  attrition  very 
much  as  do  those  toy  glass  beads  styled  Prince  Rupert's 
pearls,  which  resist  severe  blows  with  a  hammer  but 
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fly  to  bits  after  a  mere  scratch  followed  by  a  light  tap; 
the  chipping  of  the  surface  of  some  stones  by  strokes 
with  a  metallic  instrument;  were  among  the  precursors 
of  lithotrity.  Lithoclastic  cystotomy  from  the  times  of 
Anunonius,  Franco,  and  the  Colots;  the  instruments  of 
Par6,  of  Sanctorius,  of  Fabricius  Hildanus,  and  of  Hun- 
ter to  effect  lithexferesis ;  were  also  accounted  precursors 
of  lithotrity.  The  early  historians  of  this  operation  cite 
sundry  cases  as  it-s  precursors,  among  them  that  of  a 
certain  monk  of  Citeaux  who,  to  destroy  a  stone  in  his 
own  bladder,  passed  therein  a  steel  rod,  the  distal  end 
of  which  he  repeatedly  struck  with  a  small  mallet  and 
thus  broke  off  pieces  of  the  stone  which  would  afterward 
be  expelled  during  the  act  of  urination;  that  of  Major 
Martin  who  used  a  steel  instrument  roughened  like  a  file 
near  its  vesical  extremity,  but  did  not  succeed  in  filing 
away  the  whole  stone  and  died  unrelieved;  and  several 
other  cases,  all  of  which  fail  to  dim  the  luster  of  the  dis- 
covery of  lithotrity,  whose  evolution  required  such  long, 
slow  groping  for  light  on  the  part  of  many  patient 
laborers. 

6.  The  word  litkotrUy^rom  lilkds,  stone,  and  trypao, 
to  drill,  to  perforate— is  still  in  use  and  will  likely  so 
continue,  although  bladder  etones  are  no  longer  drilled 
as  in  the  early  times  of  Civiale,  whilst  the  better  term 
lithotripsy — lithos,  stone,  and  tryplo,  to  crush^ — is  seldom 
employed  to  designate  the  modem  operation,  whose 
object  is  to  crush,  granulate,  or  whenever  possible  to 
reduce  the  stone  to  powder.* 

•  Among  the  other  names  given  to  the  operation  were  litho- 
prinie,  stone-catching,  by  Leroy,  and  lithomj'lie,  Htone-grinding,  by 
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7.  Of  the  operalion  of  lilkotrily,  the  earliest  publishf 
scientific  suggestion  is  contained  in  an  essay,  by 
Bavarian  surgeon  Gruithuisen,  bearing  a  significant  til 
of  which  the  following  is  a  hberal  translation: 

"Should  we  give  up  the  formerly  entertained  hope  of  j 
being  able,  some  day,  to  destroy  bladtier  stones  by  mo-' 
chanical  or  chemical  means?"  This  essay  appeared  in 
the  Salzburg  Medico-Chirurpcal  Gazette  for  the  month 
of  March,  1813.  His  experiments,  begun  in  1809,  led 
him  to  regard  rectiUnear  catheterism  with  large  instru- 
ments as  the  first  requirement  toward  the  solution  of 
his  problem,  although  he  was  not  aware  that  this  cathe- 
terism had  lieen  practised  long  before  liis  time  by 
Rameau,  Lieutau(j,  Thoniassini,  Santarelli,  and  Lassus, 
by  the  Romans,  and  even  much  more  anciently.  He 
declared,  after  many  trials  on  the  dead  and  living,  that 
he  liad  had  no  difficulty  in  introducing  straight  glass 
tubes  from  a  quarter  to  a  thiril  of  an  inch  in  diameter, 
and  found  it  easier  to  pass  these  than  curved  catheters. 
Having  satisfied  himself  regarding  the  practicability 
of  rectilinear  catheterism  and  the  dilatabihty  of  the  ure- 
thra, he  proceeded  to  design  instruments  for  the  seizure, 
perforation,  and  fragmentation  of  vesical  stones  and  for 
the  transmission,  as  he  believed,  of  a  galvanic  current 
or  of  chemical  agents  for  their  tlisintegration.  These 
projected  instruments,  which  were  never  made,  appeared 
only  in  the  form  of  drawings  to  illustrate  his  paper  buried 
in  a  foreign  journal  and  not  Itnown  to  the  French  until 
about  ten  years  after  its  publication. 

8.  Fournier,  of  Lamp^des,  is  on  record  as  having  de- 
vised, in  1812,  an  instrument  for  crushing  vesical  stones, 
and  as  having  tried  it  on  the  cadaver  without,  however. 
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going  any  farther.     But  not  until  the  year  1828,  were 
his  labors  made  known, 

9.  Jean  Civiale,  while  still  a  student  of  medicine,  sent, 
in  1818,  to  the  Minister  of  the  Interior,  a  memoir  which, 
by  the  Minister,  was  referred  to  the  Society  of  Uie  Medi- 
cal Faculty  of  Paris.  The  memoir  was  said  to  be,  in  ' 
substance,  the  description  and  drawing  of  an  instru- 
ment proposetl  for  the  operation  of  lithotomy.  The 
committee  appointed  to  examine  the  document  presented 
no  report  thereon,  antl  it  was  not  until  the  year  1824 
that  further  mention  was  made  of  the  existence  of  the 

.  memoir,  when  Percy,  who  was  in  possession  of  the  origi- 
nal pajjer,  spoke  of  Civiale's  invention,  in  1818,  of  an 
apparatus  suited  to  the  dissolution  and  destruction  of 
vesical  stones,  but  said  nothing  of  any  instrument  for 
lithotomy.  This  account  of  Percy  gave  rise  to  the 
bitterest  controversy  which,  lasted  many  years.  But 
Civiale  triumphed  at  last,  for  to  him  belonged  the  credit 
of  performing  the  first  hthotrity,  as  acknowledged  by  all 
liis  rivals  who  had  attacked  liim  so  virulently  ever  since 
Percy's  report  and  the  reclamation  of  priority  baaed  on 
the  1818  memoir  published  in  his  "Nouvelles  Considero' 
turns  svr  lex  Retentions  d' Urine." 

10.  There  appeared  in  the  Edinburgh  Medical  and 
Surgical  Journal  (1819)  an  article  by  Elderton  describing 
and  figuring  a  curved  metalhc  instrmnent  to  seize  and 
rasp  a  blatlder  stone  and  thus  reduce  it  to  powder.  The 
Scottish  siu-geon  said  that  he  had  devised  the  instrument 
two  years  prior  to  the  publication  of  his  paper.  How- 
ever, his  method  of  treatment  was  never  put  into 
practice. 

11.  Amussat,  when  assistant  demonstrator  of  anat^ 
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ubiished  in  the  "Nouveau  Journal  de  MSde- 
822),  a  note  on  the  possibility  of  urethral  cathe- 
vith  a  straight  tube,  on  the  extraction  from  the 
of  .small  calculi,  and  on  crushing  the  larger  with 
iod  Hunt«r's  forceps — unaware  of  Gruithuisen's 
He  announced  that  he  had  performed  several 
ese  operations  on  the  cadaver,  and  had  so  crushed 
•he  size  of  nuts.  In  June  of  the  same  year  he 
!d,  to  the  section  on  surgery  of  the  Academy, 
fitruments;  one  for  rectilinear  catheterism,  one 
extraction  of  small  urethral  and  vesical  calculi, 

third  for  the  trituration  of  vesical  stones.  In 
of  the  third  instnmipnt,  on  the  cadaver,  it  broke 
uid  was  not  afterward  used. 

"lilhnprione"  wuk  devised  in  1S22  by  Leroy 
■s.  wlm  soon  rnnfessed  it  lu  Iw  wiirthliw,  and  in 
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tUffered  from  those  of  Leroy's  "lithoprione-forceps"  in 
being  stiffer,  stouter  and  of  unequal  length,  and  in  hav- 
ing crochetty  extremities  the  better  to  hold  fast  the 
stone.  The  end  of  the  drill  was  trepan-like  as  in  the 
"lithoprione-forceps,"  and  the  motive  power  the  same 
in  principle.  It  was  with  this  complicated  instrument 
that  the  young  surgeon  performed  his  first  hthotrity, 
upon  a  man  thirty-two  years  of  age,  on  the  13th  of  Janu- 
ary, 1824,  in  presence  of  Percy,  Chaussier,  Larrey, 
Giraudy,  Nauche,  Sue,  S^dillot,  Magendie,  Serres,  and 
Aumont.  The  operation  was  eminently  successful,  and 
the  patient  pronoimced  cured  in  three  weeks.  It  re- 
quired four  sittings;  the  first  was  of  forty  minutes,  the 
second,  which  was  shorter,  occurred  eleven  days  after; 
the  third  was  shorter  than  the  second,  and  the  fourth 
shorter  than  the  third  sitting.  In  subsequent  operations 
the  sittings  were  still  shortened  and  sometimes  greatly 
multiplied. 

14.  Percy  and  Chaussier  presented  to  the  Academy 
a  report  of  the  case  and  of  the  manner  of  proceeding  in 
the  operation;  speaking  in  the  most  glowing  terms  of 
the  skill  of  the  young  operator  and  of  the  excellence  of 
his  method  which  they  declared  to  be  "glorious  to  French 
surgery,  honorable  to  its  author,  and  consoling  to  human- 
ity," This  success,  due  unquestionably  to  the  great 
akill  of  the  operator,  so  impressed  the  lookers-on  that 
it  is  no  wonder  the  committee  made  such  an  effusive 
report.  The  brilliant  operation,  so  highly  commended, 
awoke  many  competitors  who  suggested  as  many  modi- 
fications which  were  useless  complications.  But  Civiale 
rejected  them  and  continued  to  employ  his  method  of 
succesfdve  perforations  of  the  stone  as  prehminary  steps 
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jduction  to  fragments  small  enough  for  spon- 
expulsion.    In  that  year,  1824,  he  lia<i  lost  but 
out  of  twelve.     He  then  made  lithotrity  known 
through  two  operations  successfully  performetl 
ns  of  quality,  and  through  the  illustrious  Scarpa 
Jished  an  article  commending  the  method  after 
leen  him  and  his  implements  and  listened  to  the 
,ioii  of  their  mechanism.    Soon  the  method  by 
,'e  perforations  was  adopted  in  Austria,  Prussia, 
and  America  where  it  was  done  in  1830  by 
,  of  New  York,  and  in  1832,  by  Randolph,  of 
t-ania. 

eurteloup,  who  was  one  of  Qviale's  early  corn- 
left  I'ranct!  in   1S29  to  takt'  up  rcwidpiiec  in 
iiiul  iiilroiiucc   Frciicli  nipthnds  of  lithotrity; 
njr,  ;il  thc!  WcsliiiinstiT  Hospitiil,  his  first  fijiera- 
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17.  The  wonder  is  that  Civiale  and  some  of  hia  con- 
temporaries should  have  had  such  marvelous  success 
with  the  clumsy  and  complicated  instruments  which  they 
usetl,  and  that  the  human  blatlder  should  have  tolerated 
the  violence  inflicted  during  these  operations  often  lasting 
half  an  hour  or  even  longer  at  each  of  the  several  sittings 
to  which  the  sufferers  were  subjected. 

18.  Curved  instruments,  for  stone  crushing,  did  not 
begin  to  attract  general  attention  until  ten  years  after 
that  proposed  by  Elderton  in  1819,  five  years  after  Weiss, 
the  London  cutler,  had  made  in  1824,  for  Sir  Benjamin 
Brodie,  a  curved  stone  breaker,  four  years  after  Leroy 
had  devised,  in  1825,  a  curved  lithotrite  which  broke  at 
its  trial  on  the  cadaver  and  was  set  aside,  and  two  years 
after  hie  invention,  in  1827,  of  the  lithometer.  Civiale 
early  saw  that  future  advances  would  inevitably  be  in 
the  line  of  curved  instruments,  and,  not  wishing  at 
once  to  cast  away  his  triiabe,  began  in  1829,  by  curving 
slightly  its  vesical  extremity,  and  was  not  long  in  re- 
nouncing its  use  and  in  adopting  the  obtusely  curved 
instrument  for  crushing  without  previously  drilling  the 
stone. 

19.  It  was  not  until  the  year  1S31  that  was  made 
known  the  first  really  practicable  curved  instrument, 
devised  by  Jacobsen,  of  Copenhagen,  and  styled  the 
"articulated  stone  breaker,"  having  the  form  of  a  hollow 
sound  minus  about  half  its  circumference  corresponding 
to  the  convexity  of  the  curve,  which  served  to  lodge, 
when  closed,  three  articulated  segments,  the  first  fas- 
tened to  the  end  of  the  sound  and  the  third  to  a  steel 
rod  that  passed  through  the  sound;  this  ro<l  with  its 
segments  being  moved  by  screw  power  from  the  distal 
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'  of  the  instrument  which,  when  introduced  for 
is  opened  by  pushing  the  rod  onward  to  engage 

the  stone  between  the  links  and  the  curvature 
ind.  The  tlLstal  screw  was  then  turned  and  the 
crushed.  The  method  was  soon  adopted  in 
nd  the  instrument  subjected  to  some  modiii- 
ane  by  Dupuytren,  who  added  a  fourth  segment 
ain  and  used  it  on  one  of  his  patients;  another 
,  who  made  provision  for  its  easy  withdrawal 
'  any  break  in  the  articulations.  He  was  very 
his  praise  of  the  Danisli  instrument,  declaring 
d  to  supersede  the  metho<i  by  successive  per- 
Ile  soon  reported  fifteen  successful  opera- 

of  sixteen  which  he  had  performetl  with  this 
'd   stone   breaker.     A   few   months   later   the 

awarded  a  prize  of  four  thousand  francs  to 
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21,  The  percussion  method  was  duly  attributed  to  the 
ingenious  Heurteloup,  who,  not  Batisfie(i  witli  the  tedious 
successive  perforations,  or  witli  his  raodificatioD  of  the 
trilabe,  or  with  Jacobsen's  process,  devised  a  lithotrite 
of  another  form  to  act  on  an  entirely  different  principle 
from  the  instruments  then  in  actual  use;  substituting 
percussion  for  perforation  and  screw  pressure,  and  send- 
ing, early  in  1832,  to  the  French  Academy  of  Sciences,  an 
account  of  this  instrument  which  he  had  named  "per- 
cuieur  courbe  A  marteau."  The  hthotrit«  proper,  tliirty- 
eight  centimeters  in  length,  was  of  steel  and  consisted 
of  two  branches  with  short  obtuse  curve  at  the  vesical 
extremity  designated  as  male  branch  and  female  branch; 
the  male  sliding  in  a  slot  along  the  female  branch. 
This  instrument,  which  has  served  as  the  model  for 
modem  lithotrites,  was  simple  enough  so  far  as  its 
strength  and  prehensile  capacity  went,  but  the  manner 
of  using  it  was  attended  with  serious  marring  complica- 
tions. When  the  stone  was  seized  it  was  broken  by 
sharp  strokes  apphed  with  a  hammer  to  the  distal  ex- 
tremity of  the  handle  and  for  this  purpose  the  female 
branch  and  the  patient  were  rendered  immovable.  The 
lithotrite  being  clamped  to  the  end  of  a  narrow  rectangu- 
lar table  upon  which  the  patient  wag  strapped!  Only  the 
litliotrite  sur\-ived.  The  rest  of  the  apparatus  was  aban- 
doned after  many  trials,  although  a  hand-vice  had  been 
substituted  by  Amussat  for  the  unsafe  appliance  fitted 
to  the  operating  table.  Pereus-sion;  though  for  some  time 
employed  by  Heurteloup,  B^niqu^,  Leroy,  Amussat  and 
others,  was  at  length  given  up,  but  the  curved  hthotrite, 
with  alterations  in  its  jaws  and  handle,  remained  in  use 
and  screw  pressure,  suggested  by  the  Danish  instrument, 
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applied  near  the  lUstal  extremity  of  the  male  bri 
was  resorted  to  by  H^galaa  and  otiiers.  -  Afterward 
sectional  nut,  claimed. by  both  Civiale  and  Leroy  but 
really  belonging  to  Charri^re  tlie  cutler,  was  adapted  to 
the  handle  to  ensure  the  (juick  application  and  reli 
of  the  screw  power  ani.i  so  help  to  shorten  the  sittinj 
and  finally  rack  and  pinion  pressure  so  much  used 
Sir  William  Fergusson  and  others  even  to  the  pi 
time. 

22.  As  early  as  1832,  Heurteloup  had  devised  the  spooa' 
Uthotrite  which,  afterward,  he  used  in  his  operation  of 
"lithocenosis"  with  the  objtct  of  reducing  the  process 
to  a  single  sitting,  and,  in  1846,  published  his  work  on 
lithotripsy  without  fragments.  This  and  the  labors  of 
Comay,  of  Sir  Philip  Crampton,  of  Mercier,  of  Dittel, 
and  of  Clover — each  of  whom  had  invented  an  aspirator 
to  effect  lithexffiresis — ^were  the  forerunners  of  modi 
rapid  lithotrity  with  immediate  aspiration  of  the 
tritus,  as  recommended  by  Bigelow,  of  Massachusetts, 
under  the  title  of  litholapaxy.  The  Bigelow  aspirator, 
though  a  very  great  improvement  on  those  to  which 
reference  has  just  been  made,  was  simplified  by  Chi»- 
more,  of  California,  whose  paper  thereon  appeared  early 
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23.  The  invention  of  evacuating  catheters  and  of 
aspirators  was  rendered  necessary,  for  cases  in  which 
vesico-urethral  obstruction  was  such  as  to  impede  the 
spontaneous  expulsion  of  the  fragments.  Even  with 
these  aids  it  is  often  difficult  to  ensure  the  outward 
passage  of  the  last  two  or  three  fragments  too  large  to 
enter  the  lumen  of  the  evacuating  catheter.  Provision 
has  been  cleverly  made  for  this    by  Bryant,  of  New 


itor  ^^ 
tts,   "^ 

4 


M 


LIT  HOT  HI  TY  525 

York,  who  devised  an  evacuating  catheter  and  lithotrite 
combined  and  designed  to  crush  such  fragments  as  they 
are  drawn  by  aspiration  into  the  grasp  of  the  lithotrite's 


I 


24.  Time  and  space  will  scarcely  permit  tiie  specifi- 
cation of  the  very  great  numbers  of  modifications  made 
in  the  blades  and  other  parts  of  the  lithotrite  from  the 
model  given  by  Heurteloup  to  the  instruments  used  at 
present  in  Europe  and  America.  These  blades  have 
received  scores  of  different  forms.  The  slot  in  the  female 
shaft  and  the  dovetailing  of  the  two  shafts  have  been 
much  varied.  The  handle  too  has  undergone  as  many 
changes  in  form,  and  the  modes  of  operating  the  sec- 
tional nut  have  been  greatly  multiplied,  but  the  true 
principle  of  screw  pressure  is  unaltered. 

25.  The  modem  lithotritcs  regarded  as  the  best  and 
safest  and  most  efficient  are  the  fenestrated,  for  frag- 
mentation of  hard  and  large  stones,  and  the  flat-bladed, 
for  the  smaller,  more  brittle,  and  softer  stones;  the 
male  blade  being  the  narrower,  in  these,  for  granulation 
and  pulverisation.  Stones  which  resist  the  fenestrated 
instrument  not  being  adapted  to  the  crushing  operation 
are  removed  by  Incision  above  or  below  the  pubes. 

26.  Formerly  the  curved  Hthotrites  were  so  subject 
to  distortion  or  even  to  fracture,  when  used  lo  crush 
hard  stones,  that  greater  care  in  their  construction  has 
since  been  taken,  and  breaks  or  other  accidents  are  now 
of  extreme  rarity. 

27.  The  essential  characters  of  a  good  lithotrite  are 
strength  and  lightness.  The  shaft  is  a  little  smaller 
than  the  beak  which  at  its  largest  part  is  seldom  more 
than  twenty-four  millimeters  in  circumference,  and  the 
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reight  is  about  two  hundred  and  seventy 
.\ny  lithotrite  weighing  more  than   three 

^amnies  by  reason  of  length  and  thickness 

garded  as  too  heavy  and  cluinsj-  for  delicate 
Hcav-y  lithotritefl  of  large  caliber  are  of  dif- 

HJuction  and  apt  to  do  serious  injury  to  the 

nit  agiun   the  statement,  so  often  iterated, 
rity,  in  any  form  whatsoever,  is  not  likely  ever 
:  place  of  lithotomy;  each  of  these  methods  of 
having  its  adaptations,  so,  when  one  is  indj- 
ither  is  surely  contra-indicated. 
aggregate  results  of  lithotrity  operations  with 
iniments  from  the  year  1840  to  1870,  were  one 
,82  cases;   the  best  being  one  death  in  16.57, 
wst^n^i^^^as^Th^nortaUt^i^^^ 
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rBome  of  the  surgical  advances  incited  by  the  invention  of 
lithotrity. 
31.  Among  the  early  opponents  of  this  operation  there 
were,  for  several  years,  rumors  of  a  coming  fierce  war 
against  the  method  and  its  supporters.  The  chief  of 
those  who  assumed  neutrality  or  pretended  to  fairness 
was  Blandin,  who  in  his  "Thfoe  de  Concours"  (1834)  on 
the  parallel  of  lithotomy  and  lithotrity,  though  acknowl- 
edging the  invention  of  lithotrity  to  be  a  happy 
surgical  conquest,  expressed  his  conviction  that  the 
successive  perforations  and  the  crushing  of  stones  were 
not  equal  to  lithotomy;    this  conviction,  he  said,  being 

■  based  on  the  fact  that  the  mortality  from  lithotrity  was 
greater  than  that  from  lithotomy.  Leroy's  paper,  on 
the  crushing  operation  as  applied  to  children,  presented 
to  the  Academy  of  Medicine  in  Sepember,  1834,  was,  to 
the  dissenters,  the  signal  for  a  determined  assault  on 
lithotrity  and  on  its  advocates.  Early  in  1835,  the  at- 
tacking party  was  headed  by  Velpeau  whose  denuncia- 
tion of  the  method  was  bitter  in  the  extreme  and  who 
finally  declared  that  the  surgeons  of  the  future  would 
surely  be  of  his  way  of  thinking  on  the  subject  in  con- 
tention. The  defenders  sjioke  their  word  during  the 
several  stormy  meetings  of  the  Academy,  but  neither 
party  in  the  controversy  appeared,  at  the  time,  to  have 
gained  much  ground  toward  carrying  general  conviction. 
Afterward,  however,  the  defenders  recruited  their  forces, 
and  lithotrity  rapidly  gained  in  strength  and  practically 
won  the  field  before  the  year  1835  had  expired.  But 
in  the  course  of  another  decade  the  contest,  wliich  was 
renewed  by  Velpeau  and  his  followers,  ended  in  com- 
plete victory  for  the  defenders.    After  these  many  years 
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jice,  and  despite  the  protestations  of  the  tew 
Id  not  be  coovinced,  it  was  decreed,  by  the  pro- 
t  large,  that  lithotrity  was  not  to  be  regarded 
xclusive  mode  of  treatment  but  as  a  pretioiis 
ll    resource  of  surgery  in  certain   cases  where 
y  was  not  warranted  an<.i  where  the  indications 
eless  operative  procedure  were  clear, 
le  names  of  those  pioneers  wlio  labored  so  as- 
j  to  place  Uthotrity  on  a  firm  scientific  basis 
wortliy  of  permanent  recordation  and  of  thus 
ft'ays  before  the  eyes  of  all  future  generations 
ins  who  will  surely  receive  the  most  wholesome 
)ns  from   the   perusal  of  the   works   of   these 
men  among  whom  were  Civiale,  Araussat,  Leroy, 
up,  BrotUe,  Jacobsen,  S^galas,  Mercier,  Crich- 

INDEX 


PAOB 

Adenitis,  bulbo-uiethral —  70 

Aldereto 20 

Alexander  of  Trallee 20 

Algalia 4 

A^justii^ 102 

Antiphlogistic  treatment. . .  96 

Anuria 6 

Amott 22 

Aspiration 32 

Avioenna 6 

Banks 42 

Bartrina 12 

BeU 22 

Bernard 21 

Bigelow 22 

Bijiyah 18 

Kaader,  contracture,  causes  390 

contracture^  treatment  400 

foreign  bodies 336 

hsmorrhage 407 

hsmorrhage,  causes. . .  407 
hsBmorrfaajTO,  constitu- 
tional effects 415 

hsmorrhage,       treat- 
ment   419 

injuries 308 

puncture 238 

sacculation,  diagnosis.  425 

tecculation,  prevention  439 

sacculation,  prognosis.  439 

sacculation,  treatment.  439 

stones,  diagnosis 443 

stones,  medicinal  treat- 
ment   445 

,     stones,  palliative  treat- 
ment   450 

stones,  suigiod  treat- 
ment   455 

tumors 343 


Bougies 1 

Bojrer 39 

BngspB 24 

Candella 17 

Canddetta 17 

Canddula 17 

Camosities 115 

Catheterism 25,  180 

Catheters l 

Casenave 6 

Celsus 5 

Cetraria  Islandica 15 

Civiale 22 

Coarctation 102 

Commercial  catheters 12 

Cowper 70 

Pystotomy 382 

Daran 20 

Dease 22 

Desault 39 

Desoimeaux. . . « 52 

Dias 20 

Discharge,  bulbo-urethral..  53 

prostatic 53 

seminal - 53 

urethral 53 

urethral  follides 53 

Dox 35 

Ducamp 22 

Dymiiy 219 

En-Nacer 18 

Epididymitis 75 

treatment 79 

Erythism,  sexual 57 

Evacuation 32 


Fabridus. 6 

Fcrri  20 


529 


INDEX 

heWtal 41       Lithotomy— ConAniMrf 

ral 42               median  melhod 474 

orcatheten 7,     14               modern  method.. 488 

retro-veeical  method...   476 

tU..,. 83      Lithotrity 511 

»"::::::".:'  la       

1.                              ?:i      Non-meiflllic  iM.,l^                     1 

oh                                 -J      Olicurio 4li 

II       Oliuli 22 

Ort'liiris 34,70,      75 

Kit  wU.clcni                  T        0(is 4t) 

INDEX 


631 


PAOB 

Rash  catheterism 38 

Reybard 44 

Rliazes 6 

Ricord 61 

Roncalli 6 

Routes,  false. .  .• 40 

Roux 39 

Searcher 20 

Seminal  vesicles 83 

Silken-linen  catheters 8 

Solingeh. 6 

Sounds 1,  167 

Specillum 3 

Spermatic  colic 98 

Stenosis 102,  136 

chancrous 137 

congenital 136 

effecte  of 138 

incision 139 

traumatic 137 

Steniosiotomy 143 

Stricture 102 

annular 108 

balanic 136 

linear 108 

multiple 110 

perineal 150 

phallic 136 

spasmodic 197 

tortuous .  108 

causes 104 

diagnosis 115 

dilatation 124 

divulsion 13 

localities  of 109 

symptoms Ill 

treatment 118 


WAQK 

QSTmee*  rules 163 

Syiinga 3 

Thedn 21 

Thompeon 22 

Tours  xiu  mattre 30 

Trachoelocjrstitis 199 

Urethra,  injuiies 176 

UrethritiB 34 

causes 67 

chronic 61 

diagnmriH 61 

granular 67 

treatment 63 

Urethrotome , 144 

Urine,  retention 

153,  194,  203,  218 

treatment 197 

chronic 221 

chronic,  causes 232 

chronic,  diagnosis.  .225,  226 

chronic,  symptoms 222 

chronic,  treatment. . . .  233 

Uro-cystitis 348 

consequences 386 

diagnosis 366 

managemoit 371 

mechanical  treatment..  376 

prognosis'. 369 

symptoms 367 

Vdpeau 44 

Vidal 89 

Vigo 89 

Viiga  cerea 17 

Whalebone  bougies 21 

Whatel^ 22 


^^^^^^H               LANE  MEDICAL 

^^^^^^^H       This  book  should  be  returned  on  or  before 
^^^^^^^^^H                        dale  last  stamped  below. 

^H"''^'^ 

1 

Nao  Gouley,  J.W.S.    82894 
G69    Surgery  of  genlto- 
1907     urinary  organs. 

,  ,j   "*"^ 

DATB  DUB 

Ml2t^^/ii-r-v^ 

rm  V.     '! 

A 

A 

■  y^ 

__/ 

z/ 

7        ^ 

-■/ 

